RELAX. CAPRICE IS ONE 
LUXURY YOU CAN AFFORD, 


Putting luxury within your à of standard 


means has always been a safety features 
Caprice trademark. includes 4-wheel 
And Caprice ii anti-lock 
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traditional - driver's-side air 
values that have = — ZA bag and a “safety 
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Americas st designed to help protect the 
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V8 power. ® But clearly the - value and 
new Chevrolet Caprice has sr ward 
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BY CUTTING YOUR BEARD BELOW THE 
SKIN IN COMPLETE COMFORT, NORELCO 
RAISES THE STANDARDS Of SHAVING. 


It sounds incredible. 

But that$ because it is. 
Norelco’ canactually shave you 
below skin level 
to give you an 
exceptionally 
close shave. And 
Razor combs quickly because you can 
direct hair to the shave without 
“Lift and Cut” system. the blades even 
touching your 
y | face, the results 
are remarkably 
comfortable. 
Lifter notches into How is this 
hair and lifisitup. possible? 
NorelcoS patented “Lift and Cuta system is skillfully 
: engineered with a precision lifter positioned in front 

X & of the blade. When the lifter notches _ 
into a hair, it lifts it up. As the Cx 
blade cuts it, the hair shaftcan (@ 
UE (ae hair actually drop below the skin. The 
back below skin level. blades don't even touch your face. 

Such superior technology delivers not only an 
incredibly close shave. But a totally comfortable one. 

Try the Norelco. 

And begin appreciating the highest standards 
of shaving for yourself. 


(yNorelco’ 


© 1991 Norelco Consumer Products Company, A Division of North American Philips Corporation, Stamford, CT 06904 We make € los e comfe ortable. 
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While the space shuttle 
rockets straight up into 
orbit, the X-30—a radical 
aircraft concept—would 
take off from an ordina- 
ry airport runway using 
oxygen from the atmo- 
sphere, not fuel tanks. 


ie e. 
High-tech trickles down 76 
Honda took a variable valve timing S 
system and electric steering from 
an exotic sports car and adapt- 
ed them for the Civic and 
Prelude to bridge the gap 
between fuel economy and 
performance. 


Higher power satellites beaming to smaller 
dishes for more viewing options and HDTV in up-to- 
date digital formats. These and other video advances 
are detailed in this special home-electronics report. 


The $1.5 million Amoco Procyon con- 
cept yacht is pointing the way to a 
next-wave breed of sailboats. Ad- 
vanced materials and futuristic design 
could make it a forerunner of safer, 
simpler, smoother sailing. 
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From The Editor 


I showed Andy the X-1. He still talks 
about it. Here was a Top Secret, six 
million dollar research plane, and the 
two of us slid back the hangar door 
and walked in. No guards, no nothing. 
—Chuck Yeager, Yeager, An Auto- 
biography, Bantam Books. 


he development of experimental 

aircraft was a far more cavalier 

affair in 1947 than it would be- 
come in later years. Yeager’s unprece- 
dented supersonic flight in the X-1 
leaked to the public in a matter of 
weeks, yet the F-117A stealth fighter 
flew for seven years as a “black pro- 
gram" before it was officially acknowl- 
edged by the Air Force. This month’s 
cover story by Senior Editor Stuart F. 
Brown is based on visits to previously 


Former space shuttle astronaut and X-15 test pilot 
Joe Engle guides West Coast editor Stuart F. Brown 
(foreground) to a simulated X-30 landing. 


off-limits labs where exotic engines 
and high-temperature materials— 
keystones of the National Aerospace 
Plane program—are being tested. 

“Times are getting better for tech- 
nology writers, and it’s no coinci- 
dence,” Brown tells us. “The smart 
managers of expensive military-relat- 
ed research and development pro- 
grams most likely to hang onto their 
funding have kicked into old-fashioned 
marketing mode, part of which in- 
volves courting the media.” 

If the veil of government secrecy con- 
tinues to fall, Brown is in a perfect po- 
sition to deliver the payoffs in the form 


of hot technology articles. After five 
years in our New York headquarters 
and a recent stint as the Technology 
Journalism Fellow at the University of 
Michigan, Brown is now based in Long 
Beach, Calif., as our West Coast editor. 
Rattling around engineering labs where 
secrecy rules are being relaxed, Brown 
tells us, is sheer delight these days. 
“People who endured chronic frustra- 
tion over not being able to talk with 
family and friends finally can share 
their pent-up enthusiasm, and story- 
telling fills the air.” Relayed to Brown, 
it will certainly fill our pages too. 


peaking of turnarounds, Senior 
$ Editor Dan McCosh tells us of en- 

couraging signs that Japanese au- 
to manufacturers are returning to their 
fuel-efficient roots. McCosh went to 
Japan to drive the 1992 Honda Civic. 
The car was equipped with an expen- 
sive and sophisticated new valve de- 
sign and engine control system—and 
McCosh was armed with a high degree 
of skepticism regarding engineering 
shortcuts to improve gas mileage. 

"The VTEC engine is a hopeful re- 
versal of the engineering trend from 
Japan, which recently has been toward 
bigger, heavier cars with higher horse- 
power and less fuel efficiency" says 
McCosh. This has added to imports 
leading a decline in the average fuel 
economy of all cars on the road since 
1988. For McCosh's report on how 
Honda has transferred technology from 
its NSX sports car to its mass-market 
cars, see *High Tech Trickles Down." 


ur annual special report on con- 

sumer electronics focuses on the 

video revolution that is trans- 
forming the sometimes belittled "idiot 
box" into a focal point of sophisticated 
home entertainment. From this three- 
part report, you will learn the nitty- 
gritty on home theater components you 
can buy today, the background on 
small, powerful dish antennas that are 
on the way, and the behind-the-scenes 
maneuvering with digital high-defini- 
tion television technology that is cur- 
rently undergoing tests in the labs. 
And you thought “Murphy Brown" was 
as good as it gets. 
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AII Dogs Go To Heaven 


Driving Miss Daisy 
2897022 9822072 


zg 
p 


Voila 


Ghost. 
8260082 


Goodtellas 
9698082 


e 


The Hunt For Red October 
8250002 


Awakenings 
8598012 


KE ANY 3 MOVIES F 


mc 


Steel Magnolias 
5978072. 


R $199 


See details below. 


Total Recall 
2276032 


PRESUMED INNOCENT 9621002 | BLADERUNNER 3104092 | FUNNY ABOUT LOVE 8384092 | RAIDERS OF THE LOST ARK 9108022 | ANNIE 1516052 
WARD TO KILL 9535052 | THE GRADUATE 3103002 | THE KRAYS 592072 | moana JONES & THE UNTOUCHABLES 4321042 
AVALON 8583082 | HAMLET (1990) 9706082 | PUMP UP THE VOLUME 0570072 | THETEMPLE OF DOOM 910707? | SEX, LIES & VIDEOTAPE 5963042 
BONFIRE OF THE VANITIES 9617062 | MEMPHIS BELLE 9835022 | QUICK CHANGE 9606092 | piana JONES wuLow 1982002 
FLATLINERS 8575082 | NOT WITHOUT MY DAUGHTER — [ 7226032 | we: come HOME ANELAT ENNE 9106042 | THE LAST EMPEROR 1974002 
ROXY CARMICHAEL 8385082 
THE RUSSIA HOUSE 7392012 | posreanos FROM momen D BLUE STEEL (1990) 6965002 
CHINATOWN 2025072 | THE EDGE 8582092 | ue ROOKIE 9692042 | AGENTLEMAN 2021012 | RAGING BULL 0500052 
AIRPLANE 2033072 | REVERSAL OF FORTUNE 9697092 | ABOVE THE LAW 6396022 | eran TREK v. THE KARATE KID 1710092 
BEVERLY HILLS COP 2053022 | ROCKY V 9175002 | TANGO & CASH 6474042 | THEFINAL FRONTIER 4486052 | joe VS. THE VOLCANO 9538022 
GHOSTBUSTERS 1742012 | SIBLING RIVALRY 7759082 | ROAD HOUSE (1980) 2875082 | INTERNAL AFFAIRS. 9129072 | LITTLE WOMEN (1923) 2519002 
ROXANNE 1960062 | WHITE HUNTER, BLACK HEART | 9607082 | TEENAGE MUTANT NINJA GREMLINS 2: THENEWBATCH | 9545032 | NINOTCHKA 2693082 
BATMAN (1989) 6425042 | ANOTHER 48 HAS. 8278082 | TURTLES (THE MOVIE) 5034032 | per SEMATARY 4479042 | AN AMERICAN IN PARIS 2539022 
TEQUILA SUNRISE 6389082 | LETHAL WEAPON 6308062 | COMING TO AMERICA 4416002 | WHEN HARRY MET SALLY 3914092 | THE BIG CHILL 1527022 
THE WITCHES 9609062 | LETHAL WEAPON 2 6427022 | FATAL ATTRACTION 4393072 | BEETLEJUICE 6330082 | CINEMA PARADISO 3815092 
THE NEVERENDING STORY 6046032 | GLORY 8557002 | TOP GUN 4269002 | seven saimes ron THE FABULOUS BAKER BOYS | 8134022 
THE NEVERENDING STORY | 9690062 | RAIN MAN 2869062 | CASABLANCA 0507082 | SEVENBROTHERS 2518012 | Rocky 0563092 


INTRODUCING THE COLUMBIA HOUSE 8MM VIDEO CLUB 


At last, you can purchase your favorite 
movies on 8MM, to enjoy with your 8MM 
camcorder, deck, or Video Walkman. 
The 8MM format is widely recognized for 
its superior picture and sound quality, 
portability, and handy compact size. 
8MM provides video entertainment in the 
home and on the go. 

Now you can build an entire 
collection of your favorite movies by 
joining the Columbia House 8MM Club. 
Just write in the numbers of the three 
selections you want for $1.00 each, plus 
shipping and handling In exchange, you 
simply agree to buy two more 8MM 


You buy only what you want—when you 
want it! If you want the Director's 
Selection, do nothing—it will be sent 
automatically. If you'd prefer an alternate. 
selection, or none at all, just mail the 
response card always provided by the 
date specified. And you'll always have 
14 days to decide; if not, you may retum 
the selection at our expense. 

There's a money-saving bonus plan. 
If you continue your membership after 
fulling your obligation, you'll be eligible 
for our generous bonus plan. it enables 
you to enjoy great savings on the movies 
you want—tor as long as you decide to 


r----- 


Columbia House SMM VIDEO CLUB 
Dept. DYP P.O. Box 1112, Terre Haute, Indiana 47811-1112 


the terms outlined in this advertisement. As a member, 
selections, at regular Club prices, within the coming year. 


Send me these 3 selections for $1.00 each plus $1.50 each shipping and handling (total $7.50) 


Yes, please enroll me under 
I need boy only 2 more 


------4 


| 


Please Check How Paying: — My check is enclosed 
C Charge my introductory 8MM selections and future Club purchases to: 
C MasterCard (Diners Club CJAMEX C2 VISA 


20R/208 


1 
1 
1 
1 
i 
selections in the next year, at regular remain a member. 1 Acct No. Exp. 
Club prices (currently as low as $29.95, And there's a 10-day risk-free trial. $ 
plus shipping and handling)—and you Well send details of the Club's operation ! Signature. 
may cancel membership at any time with your introductory package. If not | 
after doing so. satisfied, return everything within 10 | Nome. 
Approximately every six weeks (up todays fora full refund and no further | 
9 times a year), you'll receive a Club obligation. 1. Address Apt. 
mailing, reviewing our Director's Selec- For fastest service, use your credit ! 
tion—plus scores of alternate choices, ^ card and our toll-free number. Call 24 | City. State 
including many lower-priced 8MM tiles: hoursa day: I 
And you may also receive Special Det dA Plone hi. 
ueckon melins Up W fe ines: à yee 1-800-538-4411 pvr | Ane Elec oe Nod Mie EREA 
(Thafsuptoiébuymgopporuniiesayea) 1991, The Columbia House Company | sp. Oll miedo continental US. (excluding Alaska}. Applicable vales tax added fool orden 
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Readers Talk Back 


Go genome! 


Til bet that none of the loudest critics 
of the genome project to map human 
genes [July] have lost a loved one to 
any of the insidious diseases spawned 
from a genetic dysfunction. Not only 
are we saving untold thousands of 
lives by unraveling this mystery, but 
the amount of money being allocated 
versus potential payback is minuscule. 
Where else can the Feds find a better 
return on their money? T'll bet they 
haven't even built an inflation factor 
into the paltry research budget—$3 
billion spread over 15 years—as they 
do with defense and foreign aid. And, 
over that period, funding will likely be 
subject to cancellation or reduction by 
future administrations. 

James Poffenberger, Dayton, Ohio 


Piqued about "Sneak Peeks" 


I was disappointed to see that in 
“Sneak Peeks at the U.S. Cars to 
Come” [Aug.] you reported that “only 
cosmetic changes” are in store for the 
1992 Taurus. The 1992 Taurus con- 
tains more than 200 functional and 
quality improvements. We have re- 
vised 750 components, added several 
new features, and refined the styling. 
R. P. Witschonke 

Taurus/Sable Program Manager 

Ford Motor Co., Dearborn, Mich. 


Imagine my surprise when I saw that 
the 1992 Pontiac Bonneville would have 
the C platform—the same as the Olds- 
mobile 98, Buick Park Avenue, and 
Cadillac DeVille and Fleetwood. Now 
don't tell me that was a typo! 

John Dennehy, Fontana, Wis. 


You're right. The 1992 Bonneville has an. 
H platform, like the Oldsmobile 88 and 
the Buick LeSabre.—Dan McCosh 


I think you should revisit your termi- 
nology for anticipated changes to do- 
mestic cars during the 1992 through 
'96 model years. The chart shows the 
Ford Taurus and Sable receiving a 
“major face lift and interior” for 1992, 
but the text deems these to be cosmet- 
ic changes. Likewise, the Buick 
LeSabre, Oldsmobile 88, and Cadillac 
Seville and Eldorado are said to be re- 
ceiving only a "face lift" for 1992. 
Everything that I have read in the 
past several months shows significant 


changes on those models. What gives? 
R. E. Robinson, Lancaster, Calif. 


We included a wide range of planned 
changes under the term "face lift." We 
used the term to mean sheet-metal 
changes—new bodies, new styling, and 
new interiors—as opposed to modifica- 
tions in an engine, chassis, or drive 
train.—Dan McCosh 


lift vs. drag 


In “How Does a Kite Fly?” [“The Sky's 
No Limit," July], you say flight occurs 
by virtue of overcoming drag. In actu- 
ality, lift is a special set of drag vec- 
tors, residing between 90 degrees and 
270 degrees from the vector of gravi- 
tational attraction. One overcomes 
drag to land the kite by pulling on the 
string. One increases drag with a 
short tug and release of the string, 
which lets the drag lift the kite. 

Joseph Giangarra, West Cornwall, Conn. 


Lift is the component of the total aero- 
dynamic force perpendicular to the di- 
rection of the relative airflow. Lift is 
not opposite the force of gravity unless 
airflow is perpendicular to gravity, 
which is usually the case for a kite. 
With drag being the component of the 
resultant force that tends to retard 
motion and lift being the component 
that sustains flight, lift must domi- 
nate, or overcome, drag for flight to 
occur.—Maxwell Eden 


Noisemakers 


Regarding the concept of using sound 
for cooling in a refrigerator system 
[*Refrigerator Makes Chilling 
Sounds," July]: Could road noise be 
used to cool a car; airplane noise, to 
cool a terminal; or audience noise, to 
cool an auditorium? Or is the current 
that is needed to run the refrigerator 
system less than the amount present- 
ly needed to cool an area? How about 
heating instead of cooling? 

Elva Wall, Pauls Valley, Okla. 


In principle, the noise from cars, air- 
planes, concert halls, and so on, could 
be used as the acoustic source for a 
thermoacoustic heat pump, but in prac- 
tice, it is not possible. That's because the 
unit needs to use pure tone, rather than 
noise, to produce cooling. Our thermoa- 
coustic heat pumps require a very large 
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NOW HEAR THIS! 
METLIFE HAS 
MUTUAL FUNDS. 


With mutual funds you get diversification even with a modest investment. 
And professional money management. And liquidity. And you can pick the funds that 
best meet your investment objectives. That's why you should talk to MetLife Securities, Inc. 
Just call 1-800-433-8356 and say, “Now hear this! l'm looking for a mutual fund.” 


GET MET. IT PAYS: 
——Mu sU Mellife 


They contain more complete information. including charges and expenses. © 1991 MetLife Securities, Inc. 1 Madison Avenue, New York, NY 10010 


WE CAN ALSO PUT $18,000 FOR COLLEGE 
WITHIN YOUR SIGHTS. 


Fact is, we offer over $18,000 for college if you qualify for the Montgomery GI Bill and add 
that to your Reserve pay during a standard enlistment. 

We can help you pay off some or all of a qualified student loan, too, through the Student 
Loan Repayment Program. And offer you the chance to train in a useful skill. 

You serve part-time, usually one weekend a month plus two weeks a year at a nearby Army 
Reserve unit. So you can continue to pursue your education while participating in the Reserve, 
where your time can mean valuable college money. 

Think about it. 

Then think about us. 

See your Army Reserve recruiter today. Or call 1-800-USA-ARMY. 


BE ALLYOU CAN BE. 


ARMY 
RESERVE 


Readers Talk Back 


amplitude tone at a single frequency to 
excite a specific standing wave mode of 
the acoustical resonator, which houses 
the thermoacoustic element. Noise, 
however, is sound with a distribution of 
frequencies, so the amount of energy 
that exists at the required frequency is 
inadequate to produce useful heat 
pumping.—Steven L. Garrett, professor 
of physics, Naval Postgraduate School, 
Monterey, Calif. 


What's this story about? 


Your article, “Electric Car Showdown 
in Phoenix: Zinc-Air Battery Wins" 
[July] doesn't seem to be about the 
same race I attended. The "objective" 
reporting was devoted almost entirely 
to the DEMI car with one skimpy, inac- 
curate paragraph about the rest of the 
cars. Sure, the $90,000 winning CRX, 
with its exotic experimental batteries, 
did 108 laps. But others performed 
well also. The $20,000 fourth-place car 
from California Electric Cars complet- 
ed 86 laps with 72-volt lead-acid bat- 
teries. And the Karmann Ghia, with a 
top speed of 70 mph, completed 64 
laps—a much better performance than 
your story's reported 20-mph cruising 
speed. In fact, the slowest qualifying 
speed for the race was 51.365 mph. 
Shari Prange, Bonny Doon, Calif. 


The story was mainly about zinc-air bat- 
teries, not the race. Also, you're confusing 
qualifying time with average speed. No 
matter what their qualifying speeds, 
most race entrants traveled at less than 
40 mph because they were trying to 
make the energy in their batteries last 
through the race. The zinc-air CRX com- 
pleted the race with charge to spare. 
Making an electric car go fast is easy. 
Making one go far is a much tougher 
proposition. That's why the new batteries 
are so important.—Rick Cook 


Constructive criticism 


As an engineer, I am always surprised 
at how architects seem to emphasize 
appearance over practical considera- 
tions [Home Newsfront,” Aug.]. The 
design of the cottages for the homeless 
in Charleston, S.C., is a case in point. 
Because the porch roof is already es- 
tablished, the wall of the kitchen could 
be moved outward, partly enclosing 
the porch to provide additional closet 
space and an expanded living-dining 
area. The window in the outer wall 
would bring in more light to the area 
so you could retain approximately 60 
percent of the porch with little or no 
impact on the basic design. 

G. R. Shields, Indianapolis, Ind. 


What are those poor people going to do 
with porches and vaulted ceilings? 
Porch railings and posts aren't free, 
and two entry doors (one to the porch 
and one from the porch to the house) 
are one too many. Move the wall over 
to eliminate the porch and you would 
have a bigger house under the same 
roof. Also, it would be less expensive to 
rearrange the kitchen and bath so 
they share plumbing. 

Joe Kish, Sheridan, Ore. 


With only one entryway, the design is 
lacking in fire-safety considerations. 
Mike Denault, Dayton, Ohio 


Because these homes are designed as a 
first step out of a public shelter, the 
porch and vaulted ceiling play a dual 
role. They visually extend the living 
area, and they help cool the unit, as we 
have done in the South before air condi- 
tioning—an expense inhabitants of the 
houses cannot afford (a ceiling fan is 
provided). The porch also enables easier 
social interaction with neighbors. Back- 
to-back plumbing was considered, but 
having so much piping in a small area 
would have added too much to labor 
costs. The porch door is typical of the 
Charleston Single House architectural 
style; these units had to conform to the 
historical Charleston Architectural 
Review Board. Lastly, all five windows 
are large enough to meet egress require- 
ments, and with the entry door, comply 
with fire codes. Each unit also has a 
smoke/heat detector—Christopher A. 
Rose, senior associate, Chris Schmitt & 
Associates, Charleston, S.C. 


Greenhouse gripes 


In “Reversing the Greenhouse" [Aug.], 
you make several false assumptions. 
The first is that global warming is a 
settled issue; many reputable scien- 
tists disagree. You also posit that the 
only alternative to burning fossil fuels 
for generating electricity is gigantic 
solar-powered satellites. There is a 
far better earthbound means of gener- 
ating non-polluting power—nuclear 
plants. Instead of advocating pie-in- 
the-sky schemes and adding to un- 
founded public fears about nuclear 
power, wouldn't you be better advised 
to help educate a technology-illiterate 
populace about its relative safety and 
advantages? 

William R. Chandler, Boise, Idaho 


We never said global warming was a 
"settled issue." What is true is that a 
majority of experts on climate and the 
atmosphere have reached a consen- 
sus: that the increasing release of 


greenhouse gases, including carbon 
dioxide, will probably result in in- 
creased global warming. As for edu- 
cating the public about nuclear pow- 
er, please see our April 1990 feature 
article, “Next Generation Nuclear Re- 
actors."—Arthur Fisher 


Removing carbon dioxide from the at- 
mosphere will be a monumental and 
costly undertaking. But cost may not 
have to be our greatest concern in sav- 
ing Earth's atmosphere. There cur- 
rently exists a commercial process 
that can make acetylene—a hydrocar- 
bon—out of carbon dioxide; thus we 
could have a global recycling process. 
Charles O. Pike, Asheville, N.C. 


Why should we spend billions for a 
reduced-size space station [“Science 
Newsfront," June] when we already 
have an available satellite with lots of 
space just waiting for us to use it? 
The moon presents us with an ideal 
space platform for living quarters and 
research facilities. The opposite face 
from Earth is perfect for studying in- 
coming electromagnetic waves that 
are completely free of radio and light 
pollution emanating from Earth. 

Dr. Robert C. Hare, Long Beach, Miss. 


Horsepower high point 
In the August "Automotive Newsfront," 
you said the new Mercedes sedan with 
a 402-horsepower V12 sets "the all- 
time high-water mark for... horsepow- 
er" But in 1966, several models of the 
Chrysler Dodge Coronet and Plymouth 
Belvedere and Satellite sedans had a 
426-cubic-inch dual-four-barrel carbu- 
retor “hemi” V8 with a rating of 425 hp 
at 5,200 rpm. While it's true that those 
were the days of gross rather than to- 
day's net ratings, the hemi's output con- 
tinued to climb when revved beyond 
5,200 rpm. These cars would have easi- 
ly bettered the Mercedes' sub-seven- 
second 0-to-60-mph dash, and with 
their typical 3.23 or 3.54 standard 
gearing would also beat the Mercedes 
self-limited 155-mph top speed. 

Richard Ehrenberg, Amawalk, N.Y 


Corrections: In the October 1991 is- 
sue of POPULAR SCIENCE, pages 72 and 
73 are printed in reverse order. 

The data pager pictured in “Laptops 
Go Cellular" [Sept.] is Motorola's 
DataStream. 


letters to Readers Talk Back, POPULAR Science, 2 
Park Ave., New York, N.Y. 10016. Or fax your letter to us at 
212-779-5468. Letters may be edited for space and clarity. 
We regret that we cannot answer unpublished letters. 
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Forget about cholesterol. 
Its your jeans that have been cutting 
off your circulation. 


Lee jeans are cut to fit your body, not to cut off. your circulation. For a relaxed fit try Lee Easy Riders. 
Theyre cut loser in the thighs and lower at the waist for a more comfortable fit Or choose from three 
other great fits. Trim. Regular. Or baggy. Nobody fits your body... ov the way you lve... better than Lee. 
E A S Y ; R I D E R S" 


The brand that fits: 


WHATS NEW 


EDITED BY MARCELLE M. SOVIERO AND JUDITH ANNE YEAPLE 


WASTE NOT 
WATER 


The $35 Waterwatcher connects to 

a water pipe that supplies your dish- 

| wosher or shower to measure water 
| usage in gallons, liters, or cubic feet. 
| AS40 version attaches to your gar- 
| den hose, or a $60 version con be 
plumberinstolled on the water main. | Wit 

The unit's display provides monthly m 123455) 


fitnt afuit 


1293455) 


comparisons. Waterwatcher, 1219 EE) 
Morningside Dr., Suite 50, | 
Manhattan Beach CA 90266 


OXYGEN 
Load up to five compact discs on the FUEL TANK 


Pioneer CLD-M90's slide-out tray 
and a mechanical arm shifts select- 
ed discs from the tray rim to the 
center for playback. The $700 mo- 
chine also plays a videodisc that is 
placed on top of the CDs, displaying 
its playback and programming sto- | Two meme, 
tus on your TV screen. A new feo- 

ture offers one-second “sound bites” 
during fast scans of videodiscs. 


FAST TRACK 
TO SPACE 


This Single-Stage-to-Orbit (SSTO) 
vehicle could fill the technology gap 
in Eorth-to-orbit transportation. 
Using off-the-shelf components, the 
oxygen«arrying rocket could be less 
expensive and take less time to 
ready for flight than the space shut- 
tle, and may fly years before the 
oirbreathing National Aerospace 

Plane (^X-30," this issue] 
Sponsored by the Strategic Defense 
Initiative Organization, the reusable 
rocket is intended for commercial 
and military missions up to 14 days 
long, either with a two-man crew or 
guided remotely. It would take off 
ond land vertically. A test flight is ENGINE SYSTEMS. 
scheduled for 1993. — | 
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HYDROGEN. FUEL TANK 


mbantos E 


Memo 
RECORDER 


The Sony TCM-27 cassette recorder 
enables you to annotate voice tapes 
with short memos. When you listen 
to the tape the unit’s LCD screen 
shows the memo, the date, and the 
time of the recording. The $100 ful- 
size recorder also has a slow-ploy- 
back mode to aid transcription and 
is equipped with a flat microphone, 
timer, and cue marker. 


Hard-disk drives keep shrinking, and 
by year’s end, a 1.8-inch drive, 
weighing only 3.35 ounces, will be 
in production for subnotebook, 
palmtop, and per-based computers 
(laptop and notebook drives are 
3.5 or 2.5 inches in diameter). The 
Integral Mustang 1820, from 
Integral Peripherals, will hold 20 
megabytes of data; a 40-megabyte 
model is expected next year. 

Price: $385. 


WATER- 
STINGY 
DISHWASHER 


With a two-pump system that dis- 
perses water through four spraying 
levels, the Bosch SMU 7000 series 
dishwashers use 5.9 gallons per cy- 
de—about half the amount of oth- 
er machines. They also produce one- 
eighth the noise: The stainless-steel 
tub and inner door are lined with a 
sound-deadening material ond a 
1'/rinch blanket of recycled cotton 
fiber. Price: about $800. 


SMART VACUUM 


Fuzzylogic technology is behind Sharp's ECEX1 vacuum cleaner: The vacuum ou- 
tomatically adjusts its suction power and agitator action to different 
deaning surfaces. Two exhaust air outlets and sound-absorbing 
material in the hoses lower operating noise. The vacuum sells in 
Japon for about $400; plans for U.S. sales have not been set. 


DIRT 
STOPPER 


A multilayer glass fiber in From's 
Extra Guard oil filter helps stop an 
average of 96 percent of microscop- 
ic porticles from reaching a car's en- 
gine the first time the oil passes 
through the filter. Price: $4 to $5. 
Allied-Signal Inc., Aftermarket 
Group, 105 Pawtucket Ave., East 
Providence RI 02916. 


mm 


The Pentax PZ-10 auto-everything 35mm SLR's "intelligent" power zoom lens 
mointoins a constant image size at all focal lengths. The camera's Zoom Clip 
mode returns the lens to a predesignated focal length at the touch of a button. 
Three of the 12 interchangeable lenses for the PZ-10 are powered: 28—80mm, 
70—200mm, and 250—600mm. Price: $489. 


POPULAR SCIENCE NOVEMBER 1991 © 13 


A Simple 


Overall, today’s Dodge trucks, gas anc 


and horsepower than Ford 


for Dodge trucks makes an important difference. 
Put the mid-size Dakota with an available 
Magnum V-6 up against any 
compact pickup from d 
Ford, Chevy or Japan. 
With its 2,550 Ibs of 
available payload and 
180 horsepower, there’s 
just no contest. JA 
Or choose a Dakota with a 5.2L Magnum v-8 
Magnum V-8 and you've got a mid-size with 6,900 
Ibs of available towing capacity and 230 horse- 


It's the simple truth. Today's 
Dodge pickups, Ramchargers 
Ram Vans and Ram 
Wagons are a force to be 
reckoned with. 


d ii 
M 
Because now they're — 


us. 
available with the new Dodge \_ ; 
Magnum Series Engines. V-6 or 3.9L Magnum v-6 
V-8 gasoline-powered engines with new sequen- 
tial multipoint fuel injection for more power and 
torque. Or the mighty Cummins Turbo Diesel with 
new charge-air cooling. And what these engines do 


Promise: 


liesel, can deliver more payload, towing 
N : * 1 

chevy or any import: Period. 

jower. That’s more than standard half- 
on Ford or Chevy pickups. 

| And for the most available diesel 
owing power, there’s the full-size 
Dodge Cummins Turbo Diesel. With 
ip to 11,900 pounds of pull, it plain out 
orques and out-tows Ford and Chevy 
liesel pickups. Plus you get new charge 
lir cooling designed to deliver excellent 


Choose our 7 year/70,000 mile power- 
train warranty or 3 year/36,000 mile 
bumper-to-bumper coverage. Diesel mod- 
els are backed with a 7 year/100,000 mile 
engine warranty, as wellt 
: So it's clear. Only one truck line offers 

you all these powerful advantages. 

For free information about Dodge 
trucks and Magnum Series Engines, call 


5.9L Magnum Cummins 


‘uel economy and a cleaner burn. Turbo Diesel 1-800-4-A-DODGE. 
Every one of these Dodge trucks gets powerful Dacia 
rotection, with The Owner's Choice Protection Plan. Advantage: Dodge 


STEVE STANKIEWICZ 


SUN SCOOP 


A solar receiver, mounted at the fo- 
cus of a parabolic dish, transfers en- 
ergy to an engine by boiling molten 
sodium. But clouds obscure sunlight, 
making most receivers boil the sodi- 
um unevenly. Now, Sandia National 

Laboratories’ new receiver has tiny 

Cavities on its heatabsorbing sur- 
face, so sodium vapor bubbles form 
evenly and continuously. The vapors 
rise and condense, transferring ener- 

gy to a Stirling Cycle engine with 
about 90 percent efficiency. 


TwWIN-POWER 35 


Fuji's ultra-compact 35mm camera, the Discovery Dual Date, sports two focal 
lengths, 28mm and 45mm, for wide-angle or normal coverage. Other features of 
the $250 autofocus camera include drop-in loading with pre-winding: The film re- 
treats back into the cartridge as each exposure is made, preventing spoiled shots 
if the camera opens accidentally. 
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The CleanTech 2000, designed pri- 
marily for health-care professionals 
and restaurant workers, gives a high- 
tech hand wash. The 4footall 
$12,500 console has two hand- 
scrubbing bins, each equipped with 

19 jets that spray woter and 
deonser. The ten-second wash leaves 
hands clean enough to meet federal 
standards. According to studies, peo- 
ple are more likely to use the device 
than scrub at a sink. MeriTech, 8250 
S. Akron St., #202, Englewood 

C0 80112. 


CELLULAR 


In a quest to create the smallest 
and lightest cellular phone yet, 
Motorola, which broke the one- 
pound weight mark in 1989 with its 
MicroTAC phone, now breaks the 
half-pound mork with the MicroTAC 
lite. The $1,000 phone weighs 7.7 
ounces and measures 11.6 cubic 
inches. Users can talk for 45 min- 
utes with one charge on a standard 
battery, up from 30 minutes on the 
previous version. 


Introducing The 


New Bose Acoustic W. 
Music System 


The technology: 
The system includes 
a Bose patented 
acoustic waveguide 
almost seven feet 


= Ta | 1-800-282-BOSE Ext. 61 
P > 


8:00 AM - 10:00 PM Mon. - Fri (ET) 


8:30 AM - 5:00 PM Sat 
to believe. 


1991 Bose C: 


SPEEDSTER 


A speedometer that measures up to 
190 mph hints ot the performance 
of Porsche's new 968 sports car, the 
1992 replacement for the 944. 
Both the coupe and convertible feo- 
ture a 3.0Hiter 1 6-valve 4-cylinder 
engine that develops 236 hp at 
6,200 rpm. A 6-speed manual trans- 
mission is standard, ond Porsche's 
Tiptronic automatic transmission is 
optional. Top speed is 156 mph and 
acceleration from 0 to 60 mph takes 
just 6.5 seconds. Prices: $44,500 
(coupe), $53,000 (convertible) 


The Audiolink PLS-100 sends audio 
from a TV or other sources to a head- 
set for hard-o-hearing persons. An in- 
frored transmitter beams audio to the 
1.4-ounce headset. Rechargeable 
batteries last about ten hours. It's 
made by Sennheiser for the National 
Captioning Institute (5203 Leesburg 
Pike, Falls Church VA 22041). 


18 © POPULAR SCIENCE NOVEMBER 1991 


Mojestic’s Free-Flame fireplace works like an afterburner: Fresh air is preheated, 
then injected into the upper part of the firebox where it mixes with flue goses. 
This ignites the combustible materials that are in the flue gases, reducing 
particulate emissions by more than 50 percent and carbon monoxide by 

75 percent. Price: approximately $2,000 without a chimney and installation. 
Majestic, 1000 E. Market St., Huntington IN 46750. 


WARM ALL 
OVER 


Unlike most portable heaters that 
project warmth in only one direction, 
the $99 VortexHeat creates a 
swirling beam of warm oir that circu- 
lates throughout a room. It has low 
(1,000 watt) and high (1,500 
watt) heat levels and a builtin ther- 
mostat. Vornado Air Circulation 
Systems, 550 N. 159th St. E., 
Wichita KS 67230. 


Laptop 
TEACHER 


The Super Computer is a learning de- 
vice with digital voice technology. It 
features 22 activities —such os 
word and math games, history and 
geography quizzes, and a trivia 
game—t six skill levels. Optional 
voice cartridges convert English to. 
French, German, Italian, or Spanish. 
Price: $130; cartridges, $25. Integ, 
2200 Zonkar Rd., Suite F, Son Jose 
(495131. 


AUTOMATED 
GARAGE 

Autosilo is Fiat's answer to parking 
| j congestion in downtown Milan, 
| Italy. The automated parking 
| garage holds up to 96 cars on eight 
underground levels. A car is driven 
onto a loading pallet on the 
uppermost level, and within two 
minutes it is moved into a vacant 
space by an elevator and a horizon- 
tal conveyer, says Fiat. 


5 
FLAT-RIVET PLIERS 
Tired of pliers that wobble in your hand? The flush rivet de- 
€ sign of these Sears Craftsman pliers keeps the nose aligned 
and makes the tool a claimed 20 percent stronger than con- 
ventional nut-and-bolt pliers. Sears offers three models in sev- 
GERM-FREE en sizes, priced from S6 to $26. 
TOOTH 
SCRUBBER 
Toothbrush bristles are a perfect 
place for bacteria to grow. Hygeia 
toothbrushes, though, have antibac- 
terial ceramic crystals imbedded in 
nylon bristles. The manufacturer 
daims the crystals ore nontoxic and 


won't wear off. Developed in Japan, 
the brush costs a $5. tar 
Designs, 108 Old Country Rd., 

Melville NY 11747. DIALER 
Axxess, a $599 electronic desktop 
organizer and speed dialer, stores 
and retrieves more than 1,000 ad- 
dresses, phone numbers, or memos. 
Instead of a keyboard, it has an LCD 
touchscreen. It measures 7 by 8 by 
2" A inches ond con be connected to 
a PC or printer. Oregon Scientific, 
10950 S.W. 5th St., Suite 275, 
Beaverton OR 97005. 


KEYBOARDLESS COMPUTING 


Dato is entered with a penlike cordless stylus into NCR's fourpound 3125 
NotePad computer. The machine, using a 386SL microprocessor, recognizes 
handwritten print or uses tap-ond-select menus. Battery-powered models feature 
either 4 megabytes of volatile ond nonvolatile chip memory or 2 megabytes of 
memory ond a 20-megobyte harddisk drive. Price: about $4,800. 
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CAR TESTER 


The MTS Flat-Trac Roadway 
Simulator, an indoor test track for 
cars and trucks, evaluates ride, han- 
dling performance, and stability dur- 
ing high-speed moneuvering—chor- 
acteristics typically judged 
subjectively on an outdoor track. 
Each tire rides on a separate moving 
belt ond a restraint holds the car on 
the roadway. The first to.buy the 
system was Fiat Auto SPA in Turin, 
Italy, for an undisclosed amount. 
MTS Systems Corp., Box 24012, 
Minneapolis MN 55424. 


RECYCLED ROOFING 


| The roof panels on two Chicago-area McDonald's restaurants are made from recy- 
ded computer housings. Each panel replaces 13 shingles and contains 52 percent 
recycled resins and 48 percent virgin material. Price: about $4 installed. GE 

| Plastics, One Plastics Ave., Pittsfield MA 01201. 


Previously installed kiosk-style in malls and parks, the Mandala Virtual Reality sys- 
tem ["Best of What's New,” Dec. ‘90] is now available as a $495 software 
package. The system lets you create and enter interactive worlds using a video 
camera, a Commodore Amiga computer, and a standard paint program. The Vivid 
Group, Box 127, Station B, Toronto, Ontario MST 273, Canada. 
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Like the now famous 
athletic shoes, the 
$120 AirFit glove can 
be “pumped up” for 
a custom fit. The oir 
bladder system fills 
the area behind the 
hand and at the base 
of the last three fin- 
gers. A gel padding in 
the palm provides addi- 
tional hand protection. 
Spalding offers the same 

idea in its airinflated $120 
AirFlex glove. Mizuno Sports, 
577 Airport Blvd., Burlingame 
(A 94010-2025; Spalding 
Sports Worldwide, Box 901, 
Chicopee MA 01021. 


Less than '/4 inch thick, the FlatPlug 
lies flush against AC outlets, prevent- 
ing it from being jogged by furni- 
ture. Children can't grasp its tapered 
edges, but adults can easily grab 
the plug's retractable pull ring. It will 
be sold on 6-, 9-, and 12-foot exten- 
sion cords in 1992. Prices have not 
been set. Paige Manufacturing, 15 
Keele St. S., Box 520, King City, 
Ontario LOG 1K0, Canada. 


RESERVE OFFICERS’ TRAINING CORPS 


You've got the potential. But it'll take confidence, 
initiative and self-discipline to really bring it out. 

Army ROTC is a college elective that'll help you 
develop those leadership skills, for success in college 
and in the military or civilian world beyond. 

Class time is about 2 to 4 hours per week. And in most 
cases, you're under no obligation until junior year. 

Shouldn't you find out more about ROTC? Call 1-800- 
USA-ROTC. Or contact your local University Professor 
of Military Science. It's your move. 


[LEADERSHp] 


Ne 
ABS 


Urso 


ARMY ROTC 


THE SMARTEST COLLEGE 
COURSEYOU CAN TAKE. 


Four- 
MINUTE 
WORKOUT 


No time to exercise? ROM The Time 
Machine puts you through two exer- 
cise routines that the designer 
claims will stretch, strengthen, and 
tone every major muscle group in 
just a four-minute daily workout. 
The faster you spin the flywheel, 
the greater the friction created by 
the braking system and the more 
resistance your muscles must work 
against. And ot $10,400, the mo- 
chine gives your wallet a workout 
too. Exxersource, 15000 Calvert 
St., Von Nuys CA 91411, 


JANA BRENNING 


CAR SAFETY 
LIGHT 


Illuminate the interior of your car re- 
motely or manually with Kraco’s se- 
curity light. It plugs into the car's 
cigarette lighter and con be mount- 
ed on the instrument panel or 
clipped to the visor. The transmitter, 
which doubles as a key chain, acti- 
vates the $30 device from up to 50 
feet away. Kraco, 505 E. Euclid 
Ave., Compton CA 90222. 


DOOR ANSWERER 


MessageCom is a door-mounted answering machine for the home or office. The 
unit's digital chip stores up to three minutes of voice messages, not including your 
greeting. Its builtin intercom lets you screen visitors. Price: $199. New-Tonics, 
1501 Centre St., Rapid City SD 57701. 


ANCHORS 
AWAY 


Wokai's masonry screw needs no an- 
chor: Inserted into a pre-drilled hole, 
its threads protrude near the head so 
it bites into materials that tend to 
crumble. The screws are currently 
available only in Japon. Wakai, 2-3, 
Morikawachinishi Higashiosako-City 
Osako, 577, Japan. 


22 © POPULAR SCIENCE NOVEMBER 1991 


This sweeping wave of steel is the skeleton of the Pavilion of the Future being 
constructed for Expo “92 on the island of La Cartuja, near Seville, Spain. It will be 
one of four major pavilions portraying the Expo's “Age of Discoveries” theme and 
will showcase technological advances in energy, communications, the environ- 
ment, and space. Expo “92 opens April 20, 1992. 


CD SPACE 
SAVER 


Allsop’s 25-disc Compact Disc 
Organizer has a slotless, stackable 
design. Plastic tabs at the top of the 
unit hold discs upright, while still 
allowing them to be slid from side 
to side for easy removal. Price: 
$10. Allsop, Box 23, Bellingham 
WA 98227. 


The aluminum AngleWright helps you make numerous angled cuts on your 
workpiece without setting and resetting your radial arm or table saw. The 
11inch-long, adjustable triangle has protractor markings that are in ten- 
minute increments for angles up to 90 degrees. Price: approximately $80. 
AngleWright Tool, Box 25632, Los Angeles CA 90025. 


d n. 


MÀ 


SPECIALIZED 


ib, ~ 
SKYLIGHT 
ALTERNATIVE 
LIGHTWEIGHT HEADGEAR | Ttan i estiti e 
con be installed without cutting j San 
The Sub 6 bicycle helmet, true to its name, weighs just six ounces—making it joists or rafters. The 13-inch-wide NAT TA NIT 
the first Snelkapproved helmet to weigh in under seven ounces. Large almond- aluminum piping has o reflective lin- Yar 7 Nr ni |] 
shaped ports on both sides of the helmet aid ventilation. Price: $90. Specialized ing ond is capped by a dear acrylic | | 
Bicycle Components, 15130 Concord Circle, Morgan Hill CA 95037. roof dome at one end and a white ju 
acrylic ceiling fixture at the other. An | 
optional damper shuts out unwant- -|> | 


ed light. Price: $379. LGM & 
Associates, Box 2613, Northbrook 
IL 60065. 


COUPES DE 
GRACE 


Two of the new Toyota Corolla Levin 
coupes, the GT and the GT APEX, 
boost the auto maker's first 5-volve- 
per-cylinder (3 intake, 2 exhaust) 
engine. The GT APEX is also avait 
able with a link-configuration super- 
strut front suspension —standard in 
the GFZ model (right)—which 
Toyota claims keeps more fire on 
the road when cornering. A U.S. roll 
out is likely, but Toyota won't reveal 
the date. 


DESCRIBING THIS 
TRUCK TAKES SOME VERY 
STRONG LANGUAGE. 


Powerful. Substantial. Tough. Hard-Working, Industrious. Durable. 
Authoritative. Capable. Mighty. Trustworthy. Rugged. Sturdy. 

Toyota One Ton Trucks inspire such images because they're loaded with a à 
high level of standard features, like a 30-liter V6 150 horsepower engine —m 
with electronic fuel injection, plus a payload capacity of 2,510 Ibs* and ; —— 


towing capacity of 5000 Ibs** But the strongest thing you can say about a 
Toyota is that its legendary reputation for reliability is tough to beat. And 
thats why Toyota One Ton owners also are described with some pretty 
potent words, like on-time, dependable and responsible. 

Call H800-GO-TOYOTA if youd like a truck brochure or the location of 
your nearest dealer. 


“I love what you do for me? 


C? TOYOTA 


"Including occupants, equipment and cargo. **Nak to exceed a COR additional 5000 cà [IL tow hitch. 
Git Slre From Life : 
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Science Newsfront- 


Edited by DAWN STOVER 


The tenth planet 


A puzzling observation 
by astronomer Andrew 
G. Lyne and colleagues at 
England’s Nuffield Radio 
Astronomy Laboratories 
in Manchester, England, 
has led them to claim the 
discovery of the first 
planet ever detected out- 
side our solar system. 
They believe that fluctu- 
ations in radio signals 
from a rotating neutron 
star called a pulsar imply 
the existence of a mas- 
sive object orbiting the 
star. Many other as- 
tronomers are skeptical. 
If the claim is verified, it 
would upset standard 
theories on planetary 
systems and pulsars. 

Some astronomers be- 
lieve that there may also 
be a planet beyond Pluto 
in our own solar system, 
because historical re- 
cords show wobbles in 
the orbits of both Uranus 
and Neptune—effects 
that can’t be attributed 
to Pluto alone. However, 
other astronomers argue 
that these wobbles may 
merely be the result of in- 
accurate measurements that were 
taken in earlier times. 

Spacecraft have not yet visited Plu- 
to—the tiny, icy planet that is farthest 
from the sun most of the time. (In 
1979, Pluto crossed inside Neptune's 
orbit, where it will remain until 1999.) 
Spacecraft have visited the other ma- 
jor planets in our solar system. A pho- 
to montage that was created by 
NASA's Jet Propulsion Laboratory in 
Pasadena, Calif., above, shows the 
planets in order of their distance from 
the sun. 

The image of Mercury was made by 
Mariner 10, the only spacecraft to vis- 
it the innermost planet. Only 45 per- 
cent of Mercury's surface has been 
photographed, so the planet is shown 
peeking out from behind Venus—pho- 
tographed from the Pioneer orbiter. 
An Apollo 17 astronaut took the photo 
of Earth, and Mars was photographed 
from Mount Palomar; none of the pic- 
tures taken by Mariner or Viking mis- 


A family portrait (from above center): Mercury, Venus, Earth and its moon, Mars, 
Jupiter, Saturn, Uranus, and Neptune. Spacecraft have not yet visited Pluto. 


sions show Mars as a full disk. The 
four outer planets—the gas giants 
—were all photographed by Voyager. 
The planets are not shown to scale or 
at the correct distances. 


Pulling apart plastics 


Separating containers that are made 
from different grades of plastic is a 
recycling challenge, but two experi- 
mental technologies may soon make 
it unnecessary for consumers to sort 
garbage. 

One process, developed by Bruce 
Nauman, a chemical engineer at 
Rensselaer Polytechnic Institute in 
Troy, N.Y., and Jerry Lynch, a doctoral 
student, splits mixed plastics by dis- 
solving them one at a time. “I can sep- 
arate out the six polymers that are the 
majority of plastics in packaging,” 
says Nauman. The method also works 
on laminated layers of plastic—found 
in potato-chip bags and squeezable 


ketchup bottles—most of 
which aren’t currently 
recycled. 

Coarsely shredded 
mixed plastic is dissolved 
in xylene at different tem- 
peratures in several 
stages. Polystyrene, used 
in hot-drink cups, dis- 
solves at room tempera- 
ture; low-density polyeth- 
ylene, found in films, at 
167°F; the rest, including 
the polyvinyl chloride in 
motor-oil containers and 
plastic pipes, at tempera- 
tures up to 280?F. Each 
dissolved plastic is fil- 
tered to remove pigments. 
Then it is placed in a vac- 
uum, where the xylene 
vaporizes, leaving pure 
plastic powder. The xy- 
lene is condensed for 
reuse. 

The researchers are 
using plastics collected 
during a New York land- 
fill-reclamation project 
[^SNE" June]. The final 
design of a 100-pound- 
per-hour pilot plant is due 
in July 1992. 

Instead of selectively 
dissolving plastics, the 
second recycling method, 
developed at Battelle 
Memorial Institute in Columbus, 
Ohio, uses a thermal reactor to break 
down a batch of mixed polymers into 
molecular gases. “The main compo- 
nent of these gases is ethylene," says 
Mark Paisley, project manager at Bat- 
telle’s process engineering depart- 
ment, who devised the process with 
Robert Litt, associate department 
manager. The gases are later separat- 
ed and can be made into virgin plastic. 
A pilot operation is being developed. 
—Mariette DiChristina 


Reduced fare to Mars 


A design study by five senior Soviet 
space engineers and a team of engi- 
neering professors and graduate stu- 
dents at Stanford University in Cali- 
fornia says a joint Soviet-American 
mission could put astronauts on Mars 
within 21 years. The study, released in 
late June, put a $60 billion price tag 
on a trip to Mars—a mere fraction of 
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the $400 billion to $540 billion in costs 
projected by NASA. 

The Bush administration has set a 
2019 deadline for a manned Mars 
landing—the 50th anniversary of the 
moon landing—and the National 
Space Council, led by Vice President 
Quayle, is reviewing several proposals 
[*Mars on $350,000 a Day,” March]. 
The Soviet-Stanford plan would beat 
the deadline by seven years, but 
Quayle’s group opposes a joint mission 
with the Soviets, proposed by Soviet 
President Mikhail Gorbachev in 1987. 
NASA also opposes a joint project. 

Unlike other Mars-exploration pro- 
posals, the Soviet-Stanford plan 
doesn’t rely on nuclear-powered rock- 
ets, which have not yet been devel- 
oped. Nor does it require an American 
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NX 
A Soviet rocket would lift this 60-foot ship into 
space for a nine-month trip to Mars. Carrying a 


crew of six, the ship would spin around a 5-ton 
counterweight to create artifidal gravity. 


UNNATURAL CATASTROPHES 


A quarter of a billion years 
ago, between the Permian and 
the Triassic periods, as many 
as 95 percent of all animal 
species on Earth—more than 
half of all marine families and 
most groups of mammal-like 
reptiles—perished. It was the 
greatest mass extinction 
known and a source of end- 
less speculation as to its 
cause. 

Now two scientists have 
shown that massive volcanic 
activity in Siberia occurred at 
precisely the right time to have 
accounted for the Permian-Tri- 
assic extinction. Paul R. 
Renne of the Institute of Hu- 
man Origins in Berkeley, Calif., 
and Asish R. Basu of the Uni- 
versity of Rochester in New 
York have succeeded in plac- 
ing the volcanism of the Siberi- 
an Traps, located east of the 
Ural Mountains in the Soviet 
Union, at 248.3 million to 247.5 million 
years ago, using argon-argon radioisotope 
dating. 

"This eruption occurred over an extreme- 
ly short period of time, geologically speak- 
ing,” says Renne. “We believe we've 
nailed the date down fairly precisely. It's 
even conceivable that it occurred over an 
interval as short as 200,000 years.” 

Paleontologists have suggested various 
mechanisms by which titanic volcanic 
eruptions could have wiped out life forms. 
Untold tons of sediment and ash that 
spewed into the atmosphere could have 
cloaked Earth in a perpetual dust cloud, 
blocking sunlight, stifling photosynthesis, 
and collapsing food chains. On the other 
hand, massive amounts of carbon dioxide 
released by the volcanoes could have 
greatly increased greenhouse warming, 
making temperatures on Earth too hot to 
‘support many kinds of creatures. 

Another extinction, almost as devastat- 
ing, occurred more recently—about 65 mil- 
lion years ago. Its cause has also been de- 
bated, but the likeliest candidate is not 
volcanic activity but the impact of a giant 
asteroid or comet. Some experts still ques- 
tion how such a blow could have wiped out 
many different life forms—including the di- 
nosaurs—over a long time period. But the 
physical evidence is now overwhelming 
that a large body, perhaps five miles 
across, did indeed roar down onto Earth 
approximately 65 million years ago; there 
are strong indications that the site of this 

iic collision was off the northern 
coast of the Yucatán Peninsula in Mexico. 
Satellite images show a 125-mile-diameter 
ring of cenotes, or water-filled sinkholes, 
that may mark the rim of a crater created 
by the impact. Apart from the huge fireball, 
tidal waves, and that would 
have resulted, the hammer blow would 
have created a globe-girdling, long-lasting 


Water-filled sinkholes in the northern Yucatan Peninsula, av- 
eraging 300 to 500 feet in diameter, may mark the rim of a 
rater left by a meteorite 65 million years ago. 


shroud of debris particles, turning off pho- 
tosynthesis—and life. 

Could such a body strike Earth in the fu- 
ture with similarly dire results? In July, 
NASA gathered a panel of 23 space scien- 
tists to discuss the possibility—and the 
means to avoid it—in the first International 
Conference on Near-Earth Asteroids. The 
panel estimated that some 10,000 aster- 
oids, ranging up to three miles in diameter, 
sometimes orbit close enough to Earth to 
strike it, but that only one percent of them 
have been tracked to date. If one of these 
collided with Earth, the panel reported, the 
force of the impact would equal that of the 
explosion of 1,000 to 10 million tons of 
TNT, "leading to the deaths of hundreds of 
millions and perhaps billions of people." 

The panel called for the construction of a 
number of large telescopes designed 
specifically to seek out and plot the trajec- 
tories of most Earth-crossing asteroids 
within the next 25 years, to learn if any of 
them could pose a threat within the next 
few centuries. Steve Ostro, a panel mem- 
ber from NASA's Jet Propulsion Laboratory 
in Pasadena, Calif., called for further stud- 
les of how an asteroid on a collision course 
with Earth might be shunted aside. 

Past proposals have included blasting 
the asteroid with a rocket-borne nuclear 
warhead. A panel member, astronomer 
Joseph Veverka of Cornell University, 
scorned such a plan as "science fiction." 

One of the most startling asteroid impact 
theories comes from scientists at NASA's 
Ames Research Center in Moffett Field, 
Calif. Based on the lunar craters seen dur- 
ing the Apollo missions, they conclude that 
all life on Earth may have been snuffed out 
at least twice in the planet's first billion 
years by very rare, planet-melting super- 
impacts—collisions with bodies as big as 
California. Thus life may have begun more 
than once.—Arthur Fisher 
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space station. Instead, it would use 
huge Soviet Energia booster rockets, 
powered by liquid propellants, to 
launch an interplanetary mission. The 
United States does not have a heavy- 
lift rocket of its own, and the Stanford 
scientists who worked on the study 
see no reason to develop one. 

The Soviet-Stanford scheme in- 
cludes a $10 billion “precursor” phase 
for unmanned exploratory missions. 
Two years before the arrival of the 
first crew on Mars, prefabricated 
“apartments” and a “garage” contain- 
ing two exploratory vehicles would be 
landed at a Martian base site. Fuels 
and a return vehicle would also be 
sent ahead. 

It would take about nine months for 
a crew of three men and three women 
to reach Mars. They would spend a 
year there before returning, and a 
new crew would arrive a few months 
after the first crew's departure. The 
two biggest problems the crews would 
face during their trips, the study de- 
termined, would be exposure to cosmic 
radiation and zero gravity. To shield 
the astronauts from solar storms, 
which in space could kill a person 
within hours, the spacecrafts walls 
would contain 22 tons of water. And to 
counteract the effects of zero gravi- 
ty—such as muscular atrophy—the 
spacecraft would spin around a 5-ton 
counterweight. The rotation would 


create an artificial gravity approxi- 
mately equal to that of Mars—approx- 
imately one-third the force of gravity 
on Earth. 


Monkey lips and rabbit ears 


A California biologist is using a CAT 
scanner to study the *monkey lips" 
and "rabbit ears" inside dolphins' 
heads—and he believes he now under- 
stands exactly how dolphins and 
whales produce the clicks and whis- 
tles they use to locate their prey. 

Ted Cranford, a doctoral student at 
the University of California at Santa 
Cruz (USSC), claims that he is the 
first person to use CAT scans, with 


TED CRANFORD/UC SANTA CRUZ 


which hospitals diagnose human ail- 
ments, to study sound production in 
toothed whales. 

Most mammals, including humans, 
make sounds with the larynx, an or- 
gan in the throat. But in 1961, Ken- 
neth Norris, a professor of natural his- 
tory at USSC, suggested that toothed 
whales (a group including sperm 
whales, porpoises, and dolphins) use 
organs located in their foreheads to 
project pulses of noise. Previous stud- 
ies had revealed that these animals 
have a sophisticated sonar system for 
locating prey underwater. A blind- 
folded dolphin, using high-pitched 
clicks, can find a tangerine-size target 
from 200 yards away. Norris noticed 


BUILDING COMPUTER CHIPS ONE ATOM AT A TIME 


Scientists at an IBM research center in Yorktown Heights, N.Y., can 
now lift an individual atom from a silicon surface and deposit it at a 
new location. This achievement means it may be possible to build 
smaller and faster computing devices one atom at a time. 

Last year, researchers at another IBM lab, in San Jose, Calif., 
spelled out the company's name with xenon atoms [“SNF," July '90]. 
But this year's feat is even more impressive, because silicon atoms 
bind together more tightly than do xenon atoms. Also, the re- 
searchers are manipulating the silicon atoms at room temperature; 
the earlier work was conducted at temperatures near absolute zero. 

To move the atoms, researchers In-Whan Lyo and Phaedon 
Avouris used a scanning tunneling microscope (STM), invented at 
IBM in the mid-1980s. By bringing the STM's slender tungsten tip 
within a few atoms of the surface being studied and generating a 
tiny voltage between the needle and the sample, scientists can pro- 
duce images of atomic structures. And as they have discovered, 


they can also use the microscope's electric field to move atoms. 

In one demonstration, Lyo and Avouris applied a 3-volt pulse to a 
Silicon surface, forming a mound of silicon atoms surrounded by an 
empty area the researchers call a moat (see photos below). A sec- 
ond 3-volt pulse plucked the mound from the surface. The re- 
searchers then moved the STM's tip a short distance and applied a 
voltage pulse of opposite polarity (-3 volts) to deposit the mound at 
the new site. Other demonstrations have shown that it is possible to 
move a lone atom as well as a cluster. 

Using the STM as a tiny robotic arm, researchers may be able to 
construct computer chips measured in nanometers, or billionths of a 
meter—hundreds of times smaller than today's chips. But it will be 
many years before these miniature components can be developed 
for commercial products. Researchers first have to find a faster way 
to deposit the vast numbers of atoms that would constitute a single 
electronic device. 
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At left is a scanning-tunneling-microscope image of a silicon surface. Scientists used the microscope to form a mound of silicon atoms surrounded by a 
"moat" (center). They then moved the duster (right). This development means it may be possible to build silicon computer chips an atom at a time. 
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that a blindfolded animal could not, 
however, find targets that were be- 
neath its jawline or behind the blow- 
hole at the top of its head. 

Cranford has used a CAT scanner 
on about 20 different heads from the 
toothed whale family—all taken from 
animals that had washed up dead on 
beaches. The scans, which show tis- 
sues according to their density, en- 
abled him to make three-dimensional 
images of intact whale heads and to 
study the anatomy of the organs in- 
side. He now believes that the whales 
blow air through two strips, which he 
has named monkey lips because of 
their shape, and that the air sets the 
lips vibrating. Two fatty knobs at- 
tached to the lips, dubbed rabbit 
ears, also vibrate and slap together. 
The sounds produced by the rabbit 
ears travel through a specialized 
body of fat, which conducts them out 


into the water in a tightly focused 
beam. 

Whales and dolphins listen for the 
beam as it bounces off objects in the 
water—exactly the way a submarine’s 
sonar beam is reflected by a ship—to 
determine both the size and distance 


Astronomers have long wondered how the 
total strength of the sun's magnetic fields 
remains stable over time when in fact the 
sun is constantly generating new magnetic 
fields. Physicists Dave McComas, John 
Phillips, and Jack Gosling of Los Alamos 
National Laboratory in Los Alamos, N.M., 
believe they have discovered the mecha- 
nism that drains away the sun's excess 
magnetic fields—and may also provide the 
prime means by which the magnetic pattern 
of the sun evolves through an 11-year cycle 
of solar activity. 

The sun pitches gigantic magnetic “horse- 
shoes" out into the solar system, say the 
physicists. As new magnetic fluxes balloon 
out from the sun's surface, they compress 
the magnetic field lines on the opposite side 
of the sun and ultimately squeeze off U- 
shaped magnetic structures 300,000 to 
400,000 miles wide. Shoved outward by 
new solar eruptions behind them, the 
pinched-off formations sail away. How far do 
they go? “They should just keep going out 
indefinitely, way past the solar system,” 
says Phillips. "There's nothing to stop 
them.” 

Phillips and his colleagues had theorized 
that these flying magnetic fields should ex- 
ist. For proof, they went to the National Cen- 
ter for Atmospheric Research in Boulder, 
Colo., and scanned hundreds of images 
made earlier by the Solar Maximum space- 
craft. Some of the solar images showed the 
horseshoes predicted by the scientists. 

What would happen if one of these spec- 
tacular formations struck Earth? Nothing, 
says Phillips. But by learning more about 
the formations, scientists may gain a better 
understanding of the coronal mass ejec- 
tions that accompany magnetic activity. 
These ejections—in which ionized gases 
erupt from the sun's surface at a million 
mph—play havoc with Earth’s magnetic 
environment.—Hay Nelson 


MAGNETIC HORSESHOES 
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Magnetic field lines emanate from the sun 
(top). As a magnetic flux balloons ovt from the 
surface, it compresses existing field lines (cen- 
ter). The compression pinches off a U-shaped 
magnetic structure, which sails away (bottom). 
The “horseshoe” can be observed in a corona- 
(above). The dotted circle indicates the size of 
the sun, and the dark bands crossing the image 
are artifacts of the photographic instrument. 


NASA is studying ocean-color data for dues to global warming. Spring sunlight 
(right); the red and orange areas have high concentrations. No data were collected for the blank areas. 
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corses on olga bloom 


of the object. Some scientists believe 
that dolphins are able to stun small 
prey with intense bursts of sound. 
—Jonathan D. Beard 


The missing bloom 


Researchers studying changes in glob- 
al climate hope that satellite pictures 
of algal blooms will provide clues 
about the ocean's role in Earth's car- 
bon cycle. Projects such as NASA's 
Ocean Color Data Mission, scheduled 
to be launched in late 1993, will mea- 
sure phytoplankton concentrations on 
the ocean's surface. These microscopic 
plants take in carbon dioxide from the 
air. When they die, they sink to the 
ocean floor, removing the carbon diox- 
ide from atmospheric circulation. 

During the last ice age, carbon diox- 
ide levels dropped by about 30 per- 
cent. Until recently, it was widely be- 
lieved that an algal bloom in the 
Antarctic Ocean was responsible for 
the reduction. Some scientists suggest 
that during the ice age, winds blowing 
from the continents enriched the 
ocean with iron; studies show that ice 
formed during glacial periods contains 
more iron dust than today's ice. 

John H. Martin, director of the 
Moss Landing Marine Laboratories 
near Monterey, Calif, has even pro- 
posed fertilizing the Antarctic with 
iron to combat global warming. His 
studies of phytoplankton grown in test. 
tubes show that adding dissolved iron 
triggers rapid reproduction. 

Environmentalists oppose Martin's 
scheme, and one computer model pre- 
dicts that adding iron would reduce 
atmospheric carbon dioxide by only a 
small amount. But the most serious 
blow to the controversial proposal 
came a few months ago, when scien- 
tists at Columbia Universitys Lam- 
ont-Doherty Geological Observatory 
in New York published a study of sed- 
iment cores from the Antarctic. Ac- 
cording to the report, algal activity 
did not increase during the last ice 
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age. In fact, it decreased. Although it’s 
possible that a bloom in another 
ocean could have drawn carbon diox- 
ide from the atmosphere, the report 
raises questions about the iron-seed- 
ing idea. 


Meeting concrete goals 


Bearing Straight, a boat designed by 
students at the University of Califor- 
nia at Berkeley, won the Fourth An- 
nual National Concrete Canoe Con- 
test this summer. “A lot of people 
think this competition is a goof,” says 
Neil Gaffney of the American Society 
of Civil Engineers, which sponsors the 
contest. “They think it’s a waste of 
time and that engineering students 
should be out fixing highways. But it’s 
very academic.” Some teams invest as 
much as 1,500 hours in designing, 
building, and testing their boats. 

Student engineers face two major 
challenges in the contest: creating a 
light concrete mix and designing a 
craft that can move fast in straight- 
aways yet turn easily in sprints. Long, 
sleek hull designs are best for speed, 
but shorter, wider boats handle turns 
better. 

Although most concrete contains 
sand and gravel for strength, the stu- 
dents have substituted such materials 
as Styrofoam, expanded shale, and 
hollow ceramic beads to produce 
lighter concrete for their boats. They 
must engineer their mix carefully, 
however, because lighter concrete 
breaks more easily. 

Farid Javandel, captain of the 
Bearing Straight team, attributes the 
craft’s victory to its lightness. The 
boat weighs 97 pounds, 20 pounds less 
than Berkeley's 1990 entry. 

"What's important is creativity,” ex- 
plains Mackenzie Davis, an associate 
professor of environmental engineer- 
ing at Michigan State University 
(MSU) and a coach of MSU's concrete- 
canoe team. “Usually the losers are 
not adventuresome or innovative," he 
says. Davis's team, which won the 
competition last year, did not place 
well in the 1991 finals. But he says 
that the team made *a major break- 
through in concrete" by developing a 
strong mix with a density of 58 
pounds per cubic foot—less than that 
of water. The MSU team will use the 
new concrete in next year's canoe 
competition. 

Civil engineering students from 
more than 100 universities competed 
in the contest. Entries were judged 60 
percent on academic design and 40 
percent on actual race performance. 
—Jeff Wallach 
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Want to learn more about Lynchburg? Drop us a line and we'll send you a litle booklet free. 


TALK TO AN OLDTIMER in Lynchburg, 
Tennessee and you'll probably hear a story about 
Jack Daniel's. 


Our townsmen love to tell how Jack Daniel 
settled here in 1866. And how Lem Motlow 
and seven generations of Lynchburg = 
whiskeymakers never had reason to 
leave—nor to alter our founder's 
original methods. That’s why today’s 
Jack Daniel’s has the same smooth 
taste as it did back then. Which, 
to a Jack Daniel’s drinker, is the 
nicest part of the story. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) + Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


Placed in the National Register of Historic Places by the United States Government. 
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SOLAR PANELS 


Western Washington University’s hybrid 
car proposal includes solar, battery, and 
compressed natural gas power. 


Ambitious hybrid 


Researchers at Western Washington 
University (WWU) in Bellingham are 
embarking on a seven-year project to 
develop a hybrid car that combines 
some of the features of electric, solar, 
and compressed natural gas (CNG) 
vehicles. 

The hybrid auto will use solar elec- 
tric power for around-town driving 
and CNG for longer-distance, high- 
way-speed driving. 

When a working prototype is com- 
pleted in about two years, it will be 
the 21st experimental vehicle built at 
WWU's Vehicle Research Institute, 
according to director Michael Seal. 
The 1,800-pound two-seater, called 
the Viking 21, is expected to be 
"roughly the size of a Corvette, the 
height of a Lotus, and more stream- 
lined than either," Seal says. The 
wheels will be enclosed and will have 
a dual-tire assembly: They will usual- 
ly run on the inner, harder tires for 
maximum efficiency, but when the ve- 
hicle tilts while cornering or braking, 
the outer, softer tires will engage. 

Seal has ambitious performance 
goals. In its solar-electric mode, the 
car will travel 100 miles at 35 mph. 
The driver can then flip a switch to 
change from the electric motors driv- 
ing the front wheels to an internal 
combustion engine driving the rear 
wheels. Running on CNG, the car has 
a projected 200-mile range at speeds 


up to 100 mph. “You can go as far as 
you like," he says. 

Ideally, an owner will drive the car 
to work—letting it charge while it's 
parked or stuck in traffic. Solar 
cells—producing 800 watts—will be 
mounted on the fenders, body panels, 
and under the rear window. 

At home, the owner could charge 
the battery by leaving the car in a *so- 
lar" garage with a transparent roof or 
plugging it into a wall socket. For 


Goodyear's new rain tire leaves a dual footprint 
to shed water through a central groove. 


INTERNAL COMBUSTION ENGINE 


CNG TANK 


ELECTRIC MOTORS 


STEVE STANKIEWICZ 


longer trips or on cloudy days, the 
owner could turn to CNG, which is 
abundant in the United States and 
burns cleaner than gasoline. The 
cylindrical filament-wound tank 
forms the “backbone” of the car. The 
car’s CNG tank could even be filled 
from a house's gas line, Seal says. 
Building the prototype Viking 21 is 
expected to cost about $250,000, but 
Seal estimates the first 1,000 produc- 
tion cars, which won't be available for 
at least seven years, will sell for less 
than $30,000 apiece. Such a price goal 
depends upon a dramatic cost reduc- 
tion of solar cells, however, which are 
one-third of the price of the car. Still, 
Seal believes that it's much easier to 
bring about technological change than 
social change. “The attempt to get 
Americans out of their cars and into 
mass transit has always been 
doomed," he says. And although the 
average length of a trip in the United 
States is only about ten miles, “people 
don't want to buy a car that cannot 
leave the city" he says. Seal can't 
change consumers' attitudes, so he's 
working on a technological solution to 
pollution.—Dauwn Stover 


Tires for a rainy day 


A car equipped with Goodyear's new 
Aquatread rain tire looks like it's sit- 
ting on eight skinny tires. The split 
tread, with a wide, deep groove in the 
center to quickly excavate water, 
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Announcing a revolutionary break- 
through in world-band radios...from 
Grundig, the leader in German short- 
wave electronics. This miracle of 
miniaturization is not sold in U.S 
stores or catalogs—only Willabee & 
Ward has it! 


Tune in to events around the globe. 


The RK-709 is the world’s smallest 12- 
band receiver—AM, FM, FM Stereo 
(with headphones, included), and all 9 
major shortwave bands. Small enough 
to fit into a pocket, briefcase, or purse, 
yet big on features. Telescoping 
antenna pulls signals from anywhere in 
the world. Listen to legendary BBC 
newscasts —the best in the world. 
Hear what Radio Moscow is saying 
about Gorbachev, Yeltsin, and President 
Bush. Listen to the Voice of America 
when you travel abroad. Follow a crisis 
or breaking story wherever you are 
and no matter where it’s happening: 
Baghdad, Panama, Beijing or Tokyo. 


The world is a 


You don’t have to pack 
a travel alarm, either. 

You won't need it—this is better. The 
RK-709 wakes you with the radio or 
its ingenious “Humane Wake System” 
—the tone begins softly and gathers 
volume until you wake up! The digital 
alarm clock features a sleep timer that 
turns off the radio 10 to 60 minutes 
after you turn in! 


Only $159! 

Payable in monthly installments! 
The Grundig RK-709 is only $159 
(plus $7.50 shipping/handling), 
payable in convenient monthly credit 
card installments. Includes deluxe 
carrying pouch and stereo headphones. 
One year warranty. 30 day money back 
guarantee. Order today! 


| Don’t be confused by other 4, 5, 7, or 9 
band radios. Grundig’s RK-709 is todays 
best buy on a real 12 band receiver. 


CALL TOLL-FREE: 1-800-367-4534 Ext. 623-138 


Includes digital clock, 
travel alarm, headphones, 
deluxe travel pouch, 

and Grundig guide book. 
Measures approximately 
342" x 554" x I4" and 
weighs a mere 14 ounces! 


t your fingertips with... 


| Wittabee & Ward 
| 47 Richards Avenu 
| Norwalk, Conn. 0685 


| CALL TOLL-FREE: 1-800-367-4534 
| Ext. 623-138 


Please send me Grundig RK-709 
World Band Receiver(s). For each receiver, 
| charge 4 installments of $41.63* to my 

| credit card 


| OMasterCard OVISA 
i ODiscover C Amer. Express 
l= E 
| Credit Card # Exp. Date 
| Name 
TEEASE PRINT CLEARTT 
Address 


City/State/Zip 
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x 
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$ plus $7. 
$166.80 for cach receiver 


Phone orders shipped within 2-4 weeks. 
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| MAZDA POLISHES THE 929 


The original Mazda 929 was pleasant 
enough to drive, but painful to look at. The 
cure, as seen in the new 929's flowing 
lines, appears to have involved placing a 
Jaguar XJ-6 in a large gem-tumbling ma- 
chine for a few days in order to soften the 
contours. A nicely sculpted interior com- 
pletes the sedan's successful aesthetic 
overhaul. 

The new Mazda 929 is 5.5 inches longer 
than the previous model and features a 
new suspension, which provides excellent 
cornering without excessive body roll. The 
| peak output of the 3.0-liter V6 engine is 

195 horsepower. 


makes it a dual-tread tire, although it 
is supported by a single carcass and 
mounted conventionally. 

It's the most unusual of four new 
special-purpose tires recently intro- 
duced by Goodyear in what it is call- 
ing its biggest new-product rollout in 
history. The others include a high-effi- 
ciency tire with a new synthetic rub- 
ber compound and tread design that 
reduces rolling resistance by about 20 
percent; a new light truck tire that 
emphasizes highway performance for 
| multi-purpose vehicles; and a high- 
| performance series that will ultimate- 
ly replace the Goodyear Gatorbacks on 
some sports cars. 

Driving the new tires on a rain- 


VOLTAGE OFF 
FLUID FLOWING, 


INSULATED HOSE 


FLUID IN 


The four-speed transmission's electronic 
controller automatically selects one of two 
shift-point modes, depending on how far 
and how fast the driver depresses the 
accelerator. One mode emphasizes ac- 
celeration, the other, fuel economy. The 
controller uses fuzzy logic, a concept bor- 
rowed from the world of artificial intelli- 
gence to reduce hunting between gears in 
the transmission and to make shift deci- 
sions accordingly. 

An optional sun roof has photovoltaic 
cells embedded in its glass, which power a 
pair of ventilating fans to reduce the inter- 
nal greenhouse effect.—Stuart F. Brown 


soaked asphalt course near Good- 
year's Akron, Ohio, headquarters 
demonstrated the effectiveness of the 
new designs. The Aquatread, mount- 
ed on a front-drive Ford Taurus, made 
near-panic stops smoothly, with con- 
trolled hard cornering and no sign of 
aquaplaning. Equally impressive on 
the wet surface were the new Wran- 
gler, which features a relatively 
coarse tread for off-road driving and 
the high-speed GS-C, which is ex- 
tremely wide, but also seemed to defy 
hydroplaning. 

Goodyear says the four new tire de- 
signs represent the most ambitious 
launch of new tires in nearly two 
decades. The sudden proliferation of 
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new designs is driven by a trend to- 
ward extreme specialization in tires, 
with some specific designs unique to a 
single car model. Such specialization 
would have been impossible, or at 
least uneconomical, a few years ago, 


| but new technology in design and 


manufacturing is setting the stage for 
even more custom tire engineering in 
the future. 

Goodyear's highly computerized 
Akron research facility, equipped with 
one of the most sophisticated systems 
in the world, brings pre-production 
computer modeling to new heights. 

One such program simulates graph- 
ically a suspension system at work. 
The computer screen displays the en- 
tire system as the car corners, brakes, 
and accelerates. The effect the specific 
suspension design has on tire shape 
can then be evaluated. The data base 
even includes the topography of major 
race tracks, where stress at specific 
points of the tire at individual corners 
on the track can be predicted. 

In effect, the computer simulations 
replace months of track tests. All this 
converts to data that ends up direct- 


ing numerically controlled machines | 


that can carve out prototype tires or 
even working molds. 

The capability of the system greatly 
enhances the ability to produce special- 
ized tire designs. For example, only a 
few hundred GS-A tires produced for 
the Ferrari F-40 will be made for that 
limited-volume specialty car. Another 
of Goodyear's new designs—the GS-C 
tires on the 1992 ZR-1 Corvette—is di- 
rectional, asymmetrical, and mounted 
on different diameter rims front to 
rear, which means that a different tire 
must be used at each wheel. 


Smart fluids 


The ability to control fluid flow direct- 
ly, without expensive hydraulic valves 
or high-speed actuators, is one of the 
promises of electrorheological (ER) 
fluids—one of those scientific oddities 


(Continued on page 41 
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| Avvalve based on electrorheological fluid shuts off when a high-voltage current is applied, solidifying the fluid in the tubes. 
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Explorer - The newest success story from 
Ford is setting the standard for its class. 
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Enough Alone? 


The Truck Market 
Keeps Changing. 


New 36-month/36,000-mile Bumper-to-Bumper Warranty with no deductible. 
Ask your dealer for a copy of this limited warranty. 


And So Do We. 


THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 


ARE BUILT FORD TOUGH 


"World's Best-Selling Trucks" claim based on total worldwide 1990 CY Retail Deliveries. Sales by Division. 


"Best-Built" claim based on an average of consumer-reported problems in a series of surveys of all '81-91 models 
designed and built in North America. 


Aerostar's all-new 
instrument panel 
with a new 
column-mounted 
shift. 


'92 Aerostar - The most capable minivan around 
can do more than you'd ever imagine. 


New Club Wagon console 
with cup holders — 
Convenience never 
looked so good. 


New F-150 Flareside. 
Coming later this year. 


Our vans, : Put it all together 
Aerostar, Club FA and you have a line 
Wagon and of trucks that keeps moving 


forward and staying ahead. 


meri 
Boring : 


has become the class of its class. Pact o; 
"Chup, 


Tya 


¿designed '92 Club Wagon - It's years ahead of any other full-size van. 
And the same big news applies to our Econoline van, too. 


er air bag - Standard on Aerostar, Econoline 

pd E-250 and regular Club Wagon in '92- LT, BEST-SELLING AMERICAN TRUCKS 
effectiveness depends on wearing your ARE BUILT FORD TOUGH. 

belt. So always buckle up. 
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that shows enough promise to remain 
the topic of annual engineering con- 
ventions, but so far has not resulted in 
a workable automotive component. 

ER fluids become solid when a high- 
voltage current is applied to them, a 
phenomenon that can take place as 
quickly as 2,000 times per sec- 
ond, according to researchers at 
the University of Michigan 
Transportation Research 
Center. 

The effect seems to promise 
inexpensive, all-electronic 
shock absorbers, clutches, hy- 
draulic controls, engine mounts, 
or any application that demands 
quick control of fluid flow. But so far, 
little practical hardware has been 
developed. 

Progress has been made, however, 
in developing fluids that work in an 
automotive environment. Interest has 
shifted from the original, water-based 
combinations, which both freeze and 
boil, to combinations of aluminum sili- 
cate in silicone oil, which are stable at 
several hundred degrees, inexpensive, 
and nontoxic. 

While an ER shock absorber, which 
changes the internal fluid viscosity on 
demand, seems a natural, University 
of Michigan's Zheng Lou says an en- 
gine mount is likely to appear first. 
One on is that in the so-called 


"solid" state, most ER fluids have lim- 


The Mazda MX-3 is powered 

by the world's smallest V6 en- 
gine, setting a trend that is ex- 
pected to be followed by other 
manufacturers. 


Cu» 


ited strength. “It’s more like peanut 
butter than a solid," says Lou. An en- 
gine mount handles less energy than 
a shock absorber, hence demands less 
fluid sheer strength. 

So far, a hydraulic positioning de- 
vice, which locks a hydraulic system 
in position, is one of the first pieces of 
hardware to come from the ER re- 
search program. The researchers also 
are developing mathematical models 
to predict how specific ER fluids will 
respond to electric fields. 


Mild-mannered Mazda 


Mazda's 1992 interpretation of the 
sporty coupe, the all-new MX-3 
[*What's New," June], blends quick- 
ness and good manners in a 
car that's almost too well-be- 
haved for its own good. 
The GS version sports the 
; world’s smallest production 
J V6 engine: a 1.8-liter double- 
overhead-cam power plant. 
The new engine marks the be- 
ginning of a trend toward more 
cylinders in small-displacement 
engines. The benefit is un- 
matched smoothness even by a 
balance-shaft-equipped 4-cylin- 
der. Although there is some theo- 


Volvo’s new 850 shifts to a transversely 
mounted engine driving the front wheels, 


retical loss in operating efficiency due 
to internal friction, a tiny V6 can still 
compare favorably with a balance 
shaft-equipped 4-cylinder, because 
the balance shaft and bearings also 
rob some horsepower. 

Smoothness is the operative char- 
acteristic of this 130-hp engine, which 
clearly has muscles that Mazda can 
and should develop for the future. For 
now, however, the auto maker is con- 
tent to wring the 24-valve fuel-injec- 
tion engine for quiet, quick-throttled 
efficiency. 

The three-door hatchback MX-3 re- 
flects closely the character of the 
young, up-and-comer clientele that 
Mazda is targeting. It is conspicuous- 
ly stylish, thoroughly modern, and its 
back seat can even be pressed into 
service for children or an occasional 
double date. The MX-3 lacks little, 
but makes a driver wonder why it is 
not so much more. Some of the an- 
swer lies with an effort to keep from 
crowding the performance of the larg- 
er, more powerful RX-7 rotary sports 
car due to follow soon. 

The MX-3 is a sure-footed front- 
wheel-drive performer that has no 
trouble holding its own at the upper 
end of highway cruising speeds. For 
serious encounters 
of the street kind, 
this car is too slick. 
—Fred Abatemarco 


Volvo goes 
sideways 


There has never 
been a Volvo like 
the new 850 GLT, 
and there will never 
be another. Yet it 
looks like every oth- 


Toe 
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your hand, you 
yourhand yy cou 
The Lufkin power tape is as 
well built as it is easy to use. Which 


makes ita tape you'll be comfortable 
using for a long, long time. 


©1991 Cooper Industries, Inc. 
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The rounded, aerodynamic, all-new 1992 
Toyota Camry, bigger and better in every 
way, has several technologies and design 
cues borrowed from the $40,000 Lexus LS 
400 and enough quickness, quietness and 
quality to be called a baby Lexus. 

The new Camry—which will be built for 
the U.S. market in Georgetown, Ky., and 
will also be exported to Japan—is longer, 
wider, and taller than the previous model. It 
has an additional 12 cubic feet of interior 
volume, enough to promote the Camry 
from the compact to midsize class. All 
models are equipped with a standard driv- 
er-side air bag, and an antilock braking 
system is optional. The Camry will carry 
EPA ratings ranging from 18 mpg in the 
city/24 mpg on the highway for the auto- 
matic V6 (the same ratings as 1991) to 22- 
mpg city/29-mpg highway for the 5-speed 
4-cylinder version (versus 26 mpg/34 mpg 
last year, a 4-to-5-mpg drop). 

The Camry base engine is an EFI 2.2-liter 
4 cylinder enlarged 0.2 liters—with an addi- 
tional 20 horsepower, to 135 hp at 5,400 


ercar made by the Swedish auto maker. 

The 850 features a number of inter- 
esting technical innovations. At the 
top of the list is a 5-cylinder multi- 
valve engine that is mounted trans- 
versely under the hood and drives the 
front wheels. This front-wheel-drive 
Volvo is a first for the American mar- 
ket, though; until now, Volvo sold such 
vehicles only in Europe. The engines 
are mated to extremely compact 5- 
speed manual or 4-speed automatic 
transmissions. 

The patented rear suspension, 
which Volvo calls Delta link, is all- 
new. Rubber bushings connect two 
fabricated axle halves to each other. 
The company says this suspension 
combines the advantages of an inde- 
pendent semi-trailing link and a beam 
axle, and its compactness helps pro- 
vide for massive trunk space. 

Another new departure is what Vol- 
vo calls SIP, a Side Impact Protection 
system, which features reinforced 


rpm. Two gear-driven counter-rotating bal- 
ance shafts are mounted low in the block 
between the second and fourth main bear- 
ings to reduce engine vibration. 

The 24-valve double-overhead-cam V6 is 
larger and more powerful, increased from 2.5 
to 3.0 liters with a lengthened stroke. The V6 
engine's 0-to-60-mph time has dropped 
from 9.2 to 7.8 seconds. It produces 185 hp 
at 5,200 rpm with 195 pound-feet of torque 
at 4,400 rpm, equal to or better than any- 
thing in this class.—Jim McCraw 


cross members and seats. This means 
enhanced protection for occupants, 
even in a side collision, according to 
Volvo. 

The new car closely resembles the 
940 and is nearly the same size and 
weight. The 850 is eight inches short- 
er at 183 inches, and has a wheelbase 
of 105 inches, about 4 inches less than 
the 940. At 2,930 pounds it is about 
100 pounds lighter. 

There the similarities end, however. 
Volvo believes it's missing out on 
younger customers who have been 
buying BMWs and Acuras. Therefore, 
Volvo designed the 850 to appeal to a 
sporty-minded 30-year-old, not the 50- 
year-old who is today's typical Volvo 
customer. 

The all-aluminum 2.5-liter engine 
produces 170 hp and good low-end 
torque. The car's impressive perfor- 
mance—135 mph and 0-to-60-mph ac- 
celeration in 8.9 seconds, according to 
Volvo—go with a taut road feel. To 


borrow another company’s slogan, this 
is definitely not your father’s Volvo. 

But the 850 marks a turning point. 
It is the last pure Volvo. “It is the last 
Volvo that will be developed exclusively 
by Volvo. The next generation of cars 
will use, to a large extent, other compo- 
nents in cooperation with Renault and 
with Mitsubishi,” explains Christer 
Zetterburg, president of the Volvo 
group. The auto maker has a broad- 
ranging alliance with Renault and re- 
cently became partners with Mitsubi- 
shi for another automobile project. 

The Volvo 850 was developed un- 
der a familiar code name—Galaxie. 
The 1993 model will go on sale in the 
United States in the fall of 1992. 
—Richard Feast 


Twin sun roof 


A prototype two-piece sun roof, a 
BMW innovation for a future option, 
offers a variety of open-sky and vent 
combinations. It also doesn’t reduce in- 
terior headroom as do most sun roofs. 
The front panel slides back over the 
rear one, eliminating the need for the 
usual roof-lining bulge to house it 
when retracted. 

The two panels are individually pow- 
ered and slide in an extra-long 35-by- 
53-inch roof cutout that extends over 
the back seat. When fully overlapped 
they provide openings over both seats 
and can be moved in tandem to alter 
the front and rear apertures. The front 
panel can also be tilted up as a spoiler, 
creating draft-free ventilation that can 
be fine-tuned by adjusting the rear 
panel.—David Scott 


Stay-clean car paint 


Nissan has developed a stay-clean auto 
body paint that minimizes adhesion of 
traffic grime, soot, and water-borne 
dirt and also resists scratching and 
chipping. With this new technology the 
clear final coat gives a much harder 
finish than that now available, says 
Nissan. The material currently in use 
is a mixture of acrylic and melamine 
resins, with the melamine being the 
hardening agent. Nissan’s new formu- 
lation combines carboxyl and epoxy 
resins that react chemically to produce 
an unusually high-density, uniform 
coating after baking and hardening. 
The resulting surface has microscop- 
ic texturing comparable to machine 
polishing, providing little grip for dirt, 
atmospheric pollution, or even bird 
droppings. The first application of the 
new paint will be on selected Nissan 
cars for the Japanese market, with ex- 
port markets to follow.—David Scott 


Doty, NY 1989 


IMPORTANT SAFETY WARNING 
TO OWNERS OF RUGER P-85 9MM PISTOLS 

We have recently learned of a broken firing pin in a P85 automatic pistol 
which caused the pistol to fire as a result of decocking. This is the first report 
of this nature in over 200,000 pistols delivered to customers since 1987, No 
injury occurred because the shooter kept the pistol pointed in a safe direction 
during decocking. 

Nevertheless, we regard this incident as important because it reveals a potential 
danger which we are prepared to eliminate in all P85 pistols now in use. This mod- 
ification is very simple and does not alter the handling or appearance of this pistol, 
but it must be installed at the factory. 

Accordingly, we urgently request that all owners of P85 pistols contact us imme- 
diately to obtain any further information they may desire, and to arrange for return 
of their P85 pistols to the factory for modification. Please contact us at: 

STURM, RUGER & CO., INC. 
Dept. S, Ruger Road 
Prescott, AZ 86301 

Or call us for P85 inquiries oz/y at: 1-800-424-1886. Please have your pistol serial 
number available when contacting us. 

We will schedule your gun for factory installation of a new safety/decock system 
free of charge. It will prevent this type of accidental firing even in the rare event of 
firing pin breakage. 

This free safety modification applies on/y to pistols rollmarked “P85” on the 
slide. Pistols which are rollmarked “MKII” will have these modifications as part 
of their original manufacture, and are not subject to this modification. 

We are also taking this opportunity to remind shooters of the most common and 
basic firearms safety rule: 


ALWAYS KEEP THE PISTOL POINTED 
IN A SAFE DIRECTION! 
This is particularly important when loading, unloading, or decocking any pistol. 


Entire contents © 1990 by Sturm, Ruger & Company 
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Polluter policer 


The next time you are stopped by a 
highway patrol car your crime may be 
polluting instead of speeding. The re- 
mote-sensing Fuel Efficiency Automo- 
bile Test (FEAT) was in the prototype 
stage last year [“ANF,” Dec. '90]; now 
it’s licensed for manufacturing to Sys- 
tems Control of Sunnyvale, Calif. 

The FEAT system is set up across 
a single lane of traffic where cars 
may be traveling up to 60 mph. An 
infrared emitter on one side of the 
lane sends a beam of radiation 10 
inches above the road surface into a 
detection box on the other side. In- 
side the detector the infrared beam is 
split into three channels where the 
passing cars’ levels of carbon dioxide, 
carbon monoxide, and hydrocarbons 
are determined. 

The more radiation that is ab- 
sorbed by the vehicles’ emissions, the 
higher the level of the gases. The de- 
tector sends the data to a computer 
that calculates the ratio of CO to CO. 
If the emissions ratio is greater than 
zero, the car is considered a polluter. 
The readings can be obtained in less 
than one second, and the system can 


check up to 1,000 vehicles per hour. 

Presently, FEAT can test emissions, 
determine speed and acceleration, 
and photograph vehicles. Donald H. 
Stedman, a chemistry professor at the 
University of Denver and inventor of 
FEAT, is working to add nitrogen ox- 
ide testing capability to the remote- 
sensing system. 

If the State Legislature approves its 
use, FEAT may appear soon as a law 
enforcement device in California. The 
FEAT system would be used in con- 
junction with a staff member on the 
state’s Air Resources Board who 
would inspect under the hood for de- 
liberately adjusted or disabled smog 
control devices and administer tradi- 
tional emissions control tests after the 
patrol vehicle stops the polluter. 
—Suzanne Kantra 


Go ahead, hit me 


A couple of General Motors scientists 
trading punches in the lab may seem 
an odd way to go about doing research 
on auto safety. But at least one off- 
shoot of a new injury theory developed 
by GM’s research laboratories is the 
ability to determine just how much 


When the third-generation Audi 100 was 
introduced in 1982, its slippery 0.3 drag co- 
efficient set a standard for the industry. In- 
terior noise levels were significantly lower, 
in part due to decreased wind noise. 

Today, thanks to wind-tunnel styling, 
many cars have these attributes, and Audi 
is launching a fourth-generation 100 series. 
The new car still has the wind-cheating 
aerodynamics and adds details like aero- 
dynamically shaped air-duct flaps that 
smooth airflow for quieter operation of the 
climate control system. The new 100 also 
manages to squeeze more interior space 
out of the same overall body size. 

The big news, however, is under the 
hood, where a 2.8-liter V6 engine replaces 
the former 2.3- 
liter in-line 


AUDI GETS A V6 


5 cylinder. Power is sharply up, with the V6 
developing 172 horsepower at 5,500 rpm, 
compared with the 5 cylinder's 130 hp at 
5,500 rpm. As a result, the sedan is a ca- 
pable performer, making the 0-to-60-mph 
sprint in 8.8 seconds with the standard 5- 
speed manual transmission and in 9.9 
seconds with the automatic, according to 
Audi. 

An antilock brake system is standard, as 
is a driver-side air bag. Audi will install pas- 
senger-side air bags across its entire mod- 
el line in the near future. 

The new model will be available in three 
different trim levels: the 100, 100S, and 
100CS. The prices have not yet been set, 
but they are expected to average in the 

high $20,000 range. 
—Richard Stepler 


damage a hard punch to the stomach 
might do. 

Dr. David C. Viano and Dr. Ian V. 
Lau, of GM’s biomedical science de- 
partment, have developed a formula 
called the viscous criterion—which 
postulates that it is the velocity of im- 
pact, not necessarily the amount of 
force, that causes the most injury to 
human tissue. 

It has some important ramifications 
in designing for vehicle safety, includ- 
ing the development of new air bags. 
It also affects the design of other safe- 
ty-related items from sports protec- 
tors to bulletproof vests. 

New designs based on the viscous 
criterion include a self-aligning, de- 
formable steering wheel and an im- 
proved air bag that reduces the possi- 
bility of injury if it deploys while a 
driver is pressed against the steering 
wheel. A new side-impact research 
dummy also has been developed using 
the new criteria. 


Trading places 


The withdrawal of Britain’s Sterling 
Motors and France's Peugeot from the 
U.S. market came as no surprise to 
those following the sagging sales of 
many European luxury car makers. 
The introduction of luxury car lines by 
Honda, Toyota, and Nissan has crowd- 
ed the market with cars in the 
$20,000 to $30,000 range and up, 
where many European makes held 
sway. 

Sterling has been selling its British- 
built version of the Acura Legend, 
with a Honda-built drive train and a 
slightly different body style. Peugeot 
was expected to introduce a new luxu- 
ry car to add to a line of compact-size 
sedans, a plan killed with the an- 
nouncement it was ceasing business 
in the United States. 

As if to punctuate the situation, 
Mazda recently announced yet anoth- 
er new luxury car line, called the Am- 
ati. It will debut in 1994 with two all- 
new sedans to be built in a new plant 
in Japan. 


Automotive news briefs 


General Motors plans to build 50 
prototype vehicles using ethanol, or 
grain alcohol, as fuel. The vehicles 
will be supplied to Wisconsin and Illi- 
nois, two major corn-growing areas, 
for evaluation. 

*Saab unveiled the new 9000 CS 
model in Sweden, a restyled version of 
the 9000 model. It is the first new car 
produced as a joint venture between 
GM and Saab. 
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WATCH FACE DURING DAY ~~~ WATCH FACE AT NIGHT 


THE ILLUMINATOR BY i 
1 WORLDS BRIGHTEST WATCH FACE AT NIGHT 
sM jon v il NOTHING ELSE EVEN COMPARES 
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© 100 times brighter than conventional — € Ten year warranty on * One year warranty on Swiss 
luminous watches *Traser® illumination system quartz movement 


* Water resistant to 100 feet * Dust and shock resistant * Entirely Swiss made 
(3 atmospheres) 


All mb-microtec watches are available with black metal or black polymer strap for $139.00. New black padded leather strap is 
available for $149.00. Please indicate strap choice when placing order. 


Sales tax applies in 6 states. Residents of California, Connecticut, Illinois, Massachusetts, Michigan, New York, please include appli- 
cable sales tax. Add $4.50 for postage and handling. Please allow 4-6 weeks for delivery. 


To place your order, call 1-800-447-7868, or write to TMM by Mail, Dept. 06111W, 280 Summer St., Boston, MA 02210. 


*ATraser" isa self-activated light source of superior brightness comprised of laser sealed impermeable glass capsules housing tritium and zink-sulfide. 
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A supercomputer for graphics 


A realistic, perfectly scaled image of 
a new car—a Honda NSX—flashes 
onto a high-definition TV screen at 
IBM's offices in New York. As the car 
image rotates, every detail remains 
intact, as if the screen were showing 
a video rather than computer-gener- 
ated drawings. IBM's show is impres- 
sive, but it doesn't appear to be much 
different from the glitzy, high-tech 
displays that have been used in 
movies and television ads for several 
years now. Yet there is a big differ- 
ence, and it has more to do with how 
the image was generated than what 
it looks like. 

The simulated Honda was dis- 
played instantaneously by IBM's new 
Power Visualization System, a ma- 
chine that IBM bills as a graphics su- 
percomputer. Up to now, generating 
such images has been far from in- 
stantaneous. Depending on image 
complexity, it can take today's engi- 
neering workstations minutes or 
hours to calculate and display de- 
tailed graphics. To present such im- 
ages in motion, workstation users of- 
ten compute the pictures frame by 
frame and store them for later view- 
ing—a high-tech equivalent of an an- 
imation studio. 

Now, for approximately $600,000 to 
$2 million, designers can snap up a 
Power Visualization System and 
churn out sophisticated graphics much 
faster. The IBM machine reaches 
calculation speeds that are compara- 
ble to those of conventional super- 
computers—up to 2.5 billion float- 
ing-point operations per second, or 
flops—for about one-tenth the cost 
of a full-fledged 
supercomputer. 

The Power Vi- 
sualization Sys- 
tem seems tai- 
lor-made to han- 
dle the incessant 
waves of data that 
beam down from 
satellite monitor- 
ing systems. (In 
fact, IBM also 
demonstrated re- 
al-time process- 
ing of satellite da- 
ta. The resulting 
images—rippling 
waves of brilliant 


green above an outline of the globe 
—represented atmospheric ozone fluc- 
tuations.) Converting data into com- 
prehensible images is becoming cru- 
cial as new sources of scientific data 
emerge. Researchers estimate that 
only about 1 percent of the data 
beamed back from space has been an- 
alyzed. Yet satellites planned for the 
Earth Orbiting System [“Best of 
What’s New,” Dec. ’89] are expected to 
generate 10 terabytes (trillion bytes) 


Adjacent cabinets (left) house the processors and disk 
drives for IBM’s visualization system. The display cor- 
relates the Southern Hemisphere’s topography, temper- 
atures, winds, and stratospheric ozone (top). 


of environmental data each day for 
years. 

Other fields, ranging from medical 
imaging to seismic probing, can bene- 
fit from rapid visualization of data as 
well. “Instead of waiting a half hour 
for a workstation to deliver an image; 
a scientist can make rapid changes 
and view the data in different ways,” 
says Bob Marinelli, a researcher with 
the IBM group that developed the vi- 
sualization system. 
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EIGHTY EIGHT ROYALE LS 


THERE IS NOTHING MORE BEAUTIFUL THAN 
THE POWER OF INTELLIGENT ENGINEERING. 


THE ALL-NEW EIGHTY EIGHT ROYALE. 


Introducing a brand-new 1992 Oldsmobile.” Redesigned and re-engineered from 

the inside out. It's intelligent. Its powerful. Fuel-efficient? It's a 3800 engine 
fused with one of the smoothest-shifting electronic transmissions on the road. Its 
nimble and precise. It's front-wheel drive and four-wheel independent suspension. 

W It’s refined. Its a family car. More overall headroom and legroom and trunk room. 
It's comfort for six. And the safety of anti-lock brakes" and a driver-side air bag. 

W It's the Oldsmobile Edge? The most comprehensive owner satisfaction program in 
the industry. It's a hundred thousand ideas engineered together in the new Eighty 


Eight Royale’ Visit your Oldsmobile dealer for a test drive or call t800-242-OLDS. 


4992 Oldsmobile Eighty Eight Royale EPA estimated MPG '6 city /28 hwy “Optional on base model Buckle Up America! 


THE POWER OF INTELLIGENT ENGINEERING. 


CAMBRIDGE SOUNDWORKS 
BY HENRY K 10 s^ 


Ly 
A4 Henry Kloss brétght Dolby sound, 
CrO, cassette tape, düd.lütae- 
screen projection television into 


living rooms, and made the domi- 
nant speaker sy$tems of three 
decades: Acouatie Research in the 
1950's, KLH in the '60s, and 
Advent in the '70s. 
Now he's at it t again at 

~ Cambridge SoufidWorks, selling 

direct to the public IE 
Inc. Magazine 


FREE 


Audio Catalog 


A Cambridge SoundWorks we manufacture 
kers and music systems designed by Hei 
Hoss founder of AR, KLH & Advent), and we sel 
them from our factory in Newton, [o We also 
sell selected audio components from brands like 
Philips, Pioneer and Denon. Because we sell fac- 
tory-direct, you can save hundreds of dollars on 

components and systems. We sell nothing but “the 
f stuff.” Our knowledgeable audio experts will 
elp you make the right choices, without being 
pushy, And you can call toll-free for advice or 
Fool M" help" 365 days a year — even holidays. 
This is the simplest way to get the right deal on 
Stereo components...and there's virtually no risk. 
* Call toll-free for factory-direct savings. 
* Audio Experts will answer all your 
questions, before and after you buy. 
* 30-day money-back satisfaction guarantee. 


“may be the best value 
inthe world.” 


: car) 
1-800 -AKA-HIFT 


24 hours a day, 365 days a year (800-252-4434) 


SOUNDWORKS 


154 California St., Suite 126N Newton MA 02158 
* In Canada call 1-800-525-4434. Fax: 617-332-9229 
Outside U.S. or Canada 617-332-5936 
©1991 Cambridge SoundWorks @Ensemble is a registered trademark of 
Cambridge SoundWorks, AR & Advent are ademas fia Jensen, Inc. 
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IBM's new system is housed in a re- 
frigerator-size cabinet that holds up to 
32 Intel Corp. i860 microprocessors 
that operate in parallel. Each i860 
chip has 16 megabytes of random-ac- 
cess memory (RAM), and the high- 
speed microprocessors can share an 
additional gigabyte of RAM. 

Data flows in an extremely wide 
path—256 bits compared with the 32- 
or 64-bit paths in many graphics work- 
stations based on only a single high- 
speed microprocessor. The wider path 
enables data to be transferred at a rate 
of one gigabyte per second. To feed da- 
ta into the system rapidly enough, 
some applications require an array of 
hard disks that can store more than 21 
gigabytes and deliver information to 
the computer at up to 55 megabytes 
per second. The hardware is linked by 
new graphics software that enables re- 
searchers to visualize data easily, 
without becoming experts in computer 
graphics and programming. 


To play Sega Enterprise’s arcade game (above), play- 


3-D «omes to the arcade 


Forget about the fact its protagonist is 
a cowboy who does battle with space 
aliens and ninja warriors. Just one 
look is enough to see that Time Trav- 
eler, introduced this past summer by 
Sega Enterprises of San Jose, Calif., is 
not a garden-variety arcade game. 

Time Traveler's video monitor, 
which sits inside the base of the 
game's cabinet, actually points away 
from the player and toward a spheri- 
cal concave mirror. Images from the 
monitor reflect off the mirror and pro- 
ject onto a darkened amphitheater- 
shaped stage atop the console. The 
images are of actors, not animated 
figures. 

You can thrust your hand through 
these 3-D images without disrupting 
the action, but you quickly learn to 
keep one hand on the joystick and the 
other on the attack button. The joy- 
stick controls the movement of cow- 


Continued on page 53| 


ers interact with the miniaturized characters that appear to 


be in free space. A video monitor (right) fed by a videodisc player — 3 
images of real actors upward through a dear window in the arcade stage floor (inset). 


IN 


Ñ 
NO 
MOVED PERFORMANCE TI 
INTO WARP DRIVE. 


GOODYEAR HAS 


J INTRODUCING THE 
... OFULTRA-PERFOR 


These days, it seems that almost everyone claims to 


have the ultimate performance tire. 

It's usually a top-of-the-price-range tire. 

And it comes with the inference that it is the 
ever made for every performance car. 

In much simpler times, when performan 
designers and engineers took a much less varied 
approach, this claim was improbable. 

Today, it's simply laughable. 

performance rs are simply too varied. 

In engine size, type, power and placement. 

In drive systems: front-drive, rear-drive, or both. 

There may be seats for two, four, or five. 

Chassis and suspension systems may vary from 
“Computer Controlled” to Formula One-deri 


\ 


p 
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Some may be true exotics, only driven on fine days 

While others are designed to be driven daily, year- 
round. 

It is for all of these reasons that Goodyear is intro- 
ducing a family of ultra-performance radial 

W orking cl closely with m any of the world's leading car 
designers and chassis engineers he 
new performance-specific approach 

And each member of the new Eagle 
with instant approval. 


The Eagle GS-A was designed in conjunction with 
ari, for use on the very limited-edition Ferrari F40. 


The Asymmetric design allows more tread contact on 
he outer shoulders, maximizing dry lateral acceleration 
INITIAL SIZE AVAILABILITY: 235/457 


E A G L E 


The Eagle GS-D is a unidirectional radial, designed 
or year-round performance in the wet and dry 
The unidirectional design gives superior hydroplaning 


esistance and lent wet handling. 
The Eagle GS-D is original equipmenton the Lotus Elar 
xus SC400; Toyota Supra Turbo; and the 1992 Porsc 
rrera 2 and 4. 


INITIAL SIZE AVAILABILITY: 205/45ZR 16; 205/55ZR16; 225/S0ZR16; 
25/55R16 93V. 


AGLE GS FAMILY ` 


The Eagle GS-C is both asymmetric and unidirectional. 

This gives you very progressive handling characteristics 
on both wet and dry surfaces. 

There is exceptional traction. 

The ride quality is excellent. 

Tread noise is low. 

There is superior resistance to hydroplaning, both 

ne and in corners. 
-C has been chosen as the exclusive tire 

for all new 1992 Corvettes, including the ZR-1. 


INITIAL SIZE AVAILABILITY: 205/50ZR15; 205/55ZR16; P225/50ZR15; 
225/50ZR16; P245/50ZR16; 245/45ZR16; P255/50ZR16; P275/40ZR17; 
P315/35ZRI17. 


WHAT THE COMPETITION 
NOW HAS TO AIM FOR. 


The "contact patch" The "a 
of the Eagle GS-A. of the E 


The "contact patch" 
of the Eagle GS-D. 


Eagle GS-C. 


Trying to fly with the Eagles can be exhausting work. 

Just ask any of our competitors. 

They ve never really managed to catch up to the Eagle 
*Gatorback;" our first unidirec- 
tional performance tire. 

Now we've gone the 
competition three better. 
So you can imagine just how 
nervous they must feel reading this. 

You've read of the immediate 
acceptance of the new Eagle GS 


family by some of the best-known Mid-Ohio race track, where 


and most desirable name plates Rick Mears put the Eagle 
in the world: GS-C to the test. 
Ferrari. Corvette. Lotus. Lexus. Porsche. Toyota. 
Now here are some quotes from four-time Indy 500 
winner Rick Mears. 
He drove a 1992 Corvette ZR-1 on Goodyear Eagle 
GS-C radials at Mid-Ohio race track. 
(Rick owns a ZR-1, on Eagle *Gatorbacks;' and is 
very familiar with Mid-Ohio.) 
“| COULDN'T BELIEVE THE DIFFERENCE” 
“The original Gatorback is a great tire. So I 
couldn't believe the difference between them.” 
“There is really no comparison. The 
GS-C is just a gain in almost every direction.” 


“The first thing I noticed was the ride. The GS-C 
seemed to soak up harshness quite a bit more. It absorbed 
the sharp edges of the pavement much better.” 

“The other big thing you notice 
is the response the tire 
has, the forgivingness.” 

“Grip was also noticed. 
Under power, off the 
corners.” 

“I noticed we had a lot 
more forward bite?" 

“Tt wasn't just the grip. 
The construction of the 
tire would help turn the 
car even more as | wound 
more into the steering.” 

“The GS-C was more 
consistent from lap to 
lap, much more drivable.” 

^ “| HAD A LOT MORE FUN? 

“You could roll the car into the 
corner, turn the car in, and not shake 
the car loose as much? 

“It was a lot more progressive 
as far as handling the car and 
handling corrections.” 

“So just in all aspects, the tire 
seemed to be much, much better.” 

“Thad a lot more fun driving 

the GS-C” 

Which, all in all, is the 
one thing we're sure 
we're never going 
to hear from our 

competition. 


The Lexus SC 400 


The Toyota Supra Turbo 


Both of these performance cars 
come with Eagle GS ultra- 
performance radials. 


Rick Mears, four-time Indy 500 winner and owner of the 


first-ever production Corvette ZR-1. 


GOODZYEAR 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 
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A Man's 
Cologne 


THE PASSWORD 
TO HER 
PROGRAM 


SSS ae ee 
Electronics Newsfront ...............« 


boy Marshal Gram, the hero of this 
game. You can make him move for- 
ward or backward and jump or duck. 
Pressing the attack button makes the 
marshal fire his revolver or take a 
swing with his fist or a sword. 

Time Traveler isn't a true hologram, 
although Sega uses the term. You can't 
discern the images from 360 degrees, 
and the actors begin to dissipate visu- 
ally at the edges of a 180-degree view- 
ing area. But the 3-D effect is startling 
nonetheless. All of the story's possible 
outcomes, which begins as an appeal 
from a scantily clad Princess Kyi-la 
declaring, “I beg you to help us,” were 
produced in a studio. 

A 16-bit Intel 80188 dedicated con- 
troller processes the player's selections 
to power a built-in videodisc. Stereo 
sound enhances the presentation. 

The first of a new breed of arcade 
games, Time Traveler can still stand 
some improvement. One disappoint- 
ment is that all 60 scenes, supposedly 
set in seven time periods during the 
past and future, seem static. Some 
Scenery may change, but if you were 
expecting the sensation of flying 
through space, you will have to be sat- 
isfied with hopping Marshal Gram 
over a rolling barrel. Future versions 
will hopefully make the game feel 
more like Star Wars and less like a 


movie camera 
pointed at an off- 
Broadway stage. 
—Michael Antonoff 
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These fire Your Personal Daily we 


Diet watchdog 
Analyzing your diet 
to help reduce your 
weight or monitor 
cholesterol, fat, or 
sodium intake can 
be frustrating be- 
cause of confus- 
ing—or missing— 
package labeling or 
complex ingredient 
charts. Diet Bal- 
ancer, a software 
program for IBM- 
compatible com- 
puters, can help 
simplify the task. 

The program, from Nutridata Soft- 
ware Corp. of Wappingers Falls, N.Y., 
contains detailed nutritional informa- 
tion, including the amount of choles- 
terol, sodium, fat, vitamin, minerals, 
and calories, for more than 1,700 dif- 
ferent foods. In your first session with 
Diet Balancer, you establish a person- 
al profile, including your height, 
weight, age, sex, weight goal, and de- 
sired rate of weight loss. The program 
then creates a guideline chart that de- 
tails how much of each nutrient you 
should consume. After this initial ses- 
sion, each day you enter your activity 
level, weight, exercise, and the foods 
consumed. 

Diet Balancer charts your progress 
on two levels, daily intake and overall 
progress. From a screen that displays 
daily food intake, you can find out the 
percentage of each nutrient con- 
sumed. By highlighting any nutrient 
you can see the amount each food 
contributed to the total percentage. 
Other analysis options display the 
nutrients you have consumed over a 
period of time, weight and calories 
burned, and more. 

Diet Balancer costs $80 and runs on 
IBM-compatibles with 512 kilobytes 
of memory and two disk drives. Later 
this year, Nutridata plans to release a 
second program called Cooking Com- 
panion, which will analyze the nutri- 
tional value of recipes. Nutridata Soft- 
ware, Box 769, Wappingers Falls, N.Y. 
12590. —Suzanne Kantra 


CD-I kiosks 

The long-awaited Compact Disc Inter- 
active (CD-I) machines from Philips, 
which play a combination of images, 
sound, text, and computer programs 
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Consult a Professional Before Changing Your Requirenents 
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A Diet Balancer option coordinates calories burned by exercise with the 
food you eat to maintain or reduce your weight. 


stored on multimedia versions of au- 
dio CDs, will be available this month 
in about 100 retail outlets in ten ma- 
jor U.S. cities (“Interactive CDs,” Nov. 
'89]. Each store will have a walk-up 
demonstration kiosk where con- 
sumers can try out the product. There 
will be 30 to 40 software titles avail- 
able when the unit goes on sale. 


© 1991 MEM Company Inc., Northvale, NJ 07647 
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A team of researchers at Queen's Universi- 
ty in Belfast, Northern Ireland, has reversed 
conventional wisdom for solving math prob- 
lems to develop a high-speed integrated 
circuit: It performs 250 million multiplica- 
tions and additions per second—about 10 
times more operations than existing com- 
mercial chips, the researchers say. 

The device, called an infinite impulse re- 
sponse filter, overcomes what was thought 
to be a speed limit in numerical computa- 
tion. After working more than five years on 
so-called recursive-computation math prob- 


A “BACKWARD” APPROACH TO MATH 


JANA BRENNING 


Different processing procedures, not more com- 
plex circuits, speed math computations. 


lems, in which the result of a previous cal- 
culation is required before the next one 
takes place, the team tried an unusual ap- 
proach. Instead of solving math problems 
by performing the least-significant math op- 
erations first and advancing through more 
significant operations, it used “backward” 
math, doing the steps that had the largest 
effect on the outcome first and feeding the 
results back immediately instead of waiting 
for the entire process to be completed. 

John McCanny, a team member and a 
professor at the university, says the devel- 
opment “could significantly change the way 
future generations of high-performance 
digital signal-processing chips are de- 
signed.” The new chip, which filters digital 
signals at frequencies much higher than 
earlier devices, can be applied to many 
communications systems, including high- 
definition TV and radar. Members of the re- 
search team have worked in military elec- 
tronics, where high-speed data processing 
is crucial. 

Ten of the high-speed chips have been 
fabricated by the VLSI Technology Silicon 
Foundry in San Jose, Calif. The re- 
searchers are licensing the technology to 
other manufacturers, and the university has 
set up a company, Integrated Silicon Sys- 
tems Ltd., to produce the chips.—J. F. 


The combined introduction of CD-I 
machines along with Commodore’s 
CDTV (Commodore Dynamic Total Vi- 
sion) interactive-disc systems, may 
create more widespread acceptance of 
multimedia products. CDTV is expect- 
ed to be in most markets by December. 

CD-Iis being sold initially under the 


SHRINKING HEAT 
CAMERAS WITH CERAMIC 
SENSORS 
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Philips brand name and costs about 
$1,000. Jerry Callabrese, vice presi- 
dent of interactive media systems for 
Philips Consumer Electronics Co. in 
Knoxville, Tenn., predicts sales of the 
category should parallel those of au- 
dio CD players—roughly 40,000 units 
in the first year, 200,000 in the sec- 


ond, and 1 million units by the third. 

The CD-I machine comes ready to 
play photo CDs, and a coupon from 
Kodak for a free demonstration photo 
CD is included with every unit [^A CD 
Photo Album for Your TV or Comput- 
er,” Dec. '90]. “Palm Springs Golf" and 
“Golden Oldies Jukebox" discs will al- 
so be packaged with the machine. 

An updated CD-I player and a full- 
motion video add-on cartridge for CD-I 
will be available in the second half of 
1992.—Marcelle M. Soviero 


Thermal camera 


GEC-Marconi of Britain has used a 
technology breakthrough to develop 
an exceptionally lightweight thermal- 
imaging camera. The camera, which 
weighs only 3 pounds and is less than 
10 inches long, does away with low- 
temperature cooling systems—a bulky 
liquid-nitrogen tank or a power-hun- 
gry refrigerator—required for most 
comparable heat-sensing devices. 

The breakthrough is a pyroelectric- 
ceramic wafer that replaces semicon- 
ductor photon detectors, which re- 
quire chilling down to -196°C, The 
ceramic material absorbs infrared ra- 
diation; the temperature change gen- 
erates an electrical charge in propor- 
tion to the 
heat. 

The wa- 
fer is seg- 
mented in- 
to an array 
of 10,000 


you would see in the eyepiece of a new com- 
pact thermal imager, or on a video monitor. The flesh 


appears white, the cold spectades and tie, nearly black. 


[O x** SAVE HEE go q 


TO THE RETAILER: This coupon is 
good only on the purchase of a 
Reliance Sta-Kleen Lifetime 805 or 
502 self-cleaning water heater. Any 
other use constitutes fraud. Limit 
one coupon per purchase. Reliance 
will reimburse you for the face value 
of this coupon plus 8€ handling if 


submitted in compliance with 


| 
| 
| 
| 
RELIANCE STA-KLEEN Coupon Agreement. Consumer | 
| 
| 
| 
| 


ON THE PURCHASE OF ANY Reliance Water Heater Company 
must pay sales tax. Void where 
SELF-CLEANING WATER HEATER! proni y are a 
lue 1/1006. redemption mail 
Sta-Kleen Model # —_______ Serial # ______ to: RELIANCE WATER HEATER 
COUPON, PO. BOX 7815, MOUNT 
A, * PROSPECT, ILLINOIS 60056-7815. 
—_— RELIANCE OFFER EXPIRES 11/30/91 
“SP — WATER HEATER COMPANY 
L PS Changing the Way Americ als W ater! | 


The frugalest way to heat water 
just got frugaler. 


Economy efficiency, a $15 discount: 
it’s a dream of a deal for Scrooges and penny-pinchers 
—as well as many nice, normal budget-minded folks. 
Something you'll fully appreciate after you've bought a 
Reliance Sta-Kleen™ gas water heater. 
The first thing you'll notice is how little it costs 
to heat water with gas—half as much as electricity. 
The next thing you'll appreciate is Sta-Kleen’s self-cleaning benefits, 
the way it prevents sediment from building up in the tank. 
Finally, should you ever have a problem 
with your Sta-Kleen gas water heater, 
Reliance has 8.000 service people. ready to help. 
coast-to-coast. 
Clip out this coupon today. 
"Take it to your nearest Reliance retailer. 
And start saving. 


© 1991 AMERICAN GAS ASSOCIATION 


Clean natural gas. 
America’s best energy value. 


Over a million satisfied owners agree: 
PASSPORT" is a sure bet. PASSPORT has an 
established track record and has been voted 
"number one" year after year by leading 
automotive magazines. In fact, Car and 
Driver stated, "In a word, PASSPORT is a 
winner; worth every nickel in roadgoing 
peace of mind." 

PASSPORT comes with everything you 
need for worry-free driving: 
* Long range detection 
© Anti-falsing circuitry 
Pulse and instant-on radar detection 
* Pocket-size convenience 
* Die-cast aluminum housing 
* User-friendly features 


PASSPORT provides all tbe 
radar warning features. 
you need. It's even small 
‘enough to slip easily into 
| a shirt pocket, so you can 
take PASSPORT with you 
rdi 


of Radar Warning by ESCORT 


All the radar detector you need. 


We believe so strongly that you'll be 
satisfied with PASSPORT's performance that 
each purchase comes with a 30-day money 
back guarantee, Use PASSPORT where 
performance counts the most — in your car, 
on the roads you travel every day. If you're 
not absolutely delighted with PASSPORT, 
send it back within 30 days for a refund. 

Call today for the classic solution to your 
traffic radar problems. 


1-800-433-3487 


for Sales & Information 
(1-800-543-1608 for Customer Service) 


Major credit cards accepted 


PASSPORT $199 . sipping 


Ohio residents add 5.5% sales tax. Prices higher in Canada. 


ESCORT 
> Department 2016N1 
One Microwave Plaza 
Cincinnati, Ohio 45249 


ESCORT. 


The world's most advanced radar detectors. 


ONLY SOLD DIRECT FROM OUR FACTORY TO YOU 


omon 


Sportsman's Choice. . . 

When razor sharp isn't good enough 

get the Diamond Hone" Sharpener 
Chef’sChoice® 


professional 


— ey 


harpens up to twice as sharpas a razor blade 


Trizor* technology from Edgecraft 
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Forastore near you call (800) 342-3255, Mon.-Fri. 9-5:00 Eastern time 


Electronics Newsfront 


elements that form the image. A ger- 
manium lens focuses an incoming in- 
frared light on the array through an 
intervening rotary chopper that mod- 
ulates the beam and activates the 
heat-sensitive material. The pattern 
of individual charges is read from a 
sensor by a specially designed silicon 
chip that multiplexes the signals into 
a single-line output, which is pro- 
cessed by electronic circuits and dis- 
played as an image on a cathode-ray 
tube. 

Applications for portable thermal- 
imaging cameras include locating 
buried earthquake victims by body 
heat, monitoring building heat loss for 
energy conservation, and inspecting 
high-tension cables.—David Scott 


Can we talk? 


Simple “talking” computers chatter 
through canned phrases, such as a so- 
da machine blurting, “thank you,” at 
the drop of a coin. In the early 1970s, 
the military placed a high priority on 
another aspect of conversation—lis- 
tening, or speech recognition. Since 
that time, researchers have been able 
to build computers that respond to 
limited verbal commands. Now, one 
system can both listen and “talk” its 
way through a complex, intelligent 
conversation. 

Alan Biermann of Duke University 
and Robert Rodman of North Carolina 
State University, with the help of 
some graduate students and a re- 
search assistant, have turned two Sun 
Microsystems workstations and two 
IBM personal computers into a con- 
versational computer that teaches ba- 
sic electronics. The system is adept 
enough to help students who know 
nothing about electronics repair sim- 
ple circuits at a success rate of about 
90 percent, the developers say. 

The conversational computer does 
have a few bugs, though. In some cas- 
es, it misinterpreted up to one-fourth 
of a student's sentences. But this flaw 
exposes one of the system's strengths: 
The conversational computer can re- 
cover from its mistakes. ^We can have 
disastrous misrecognitions that can 
cause maybe a five-minute excursion 
into the wrong area of conversation," 
Biermann says. “But our system can 
very consistently dig its way out.” 

Biermann, Rodman, and their team 
are now seeking more complicated 
conversational tasks for their ma- 
chine. One graduate student already 
has programmed the system to argue 
about gun control. Says Biermann, 
“We're trying to build a general theory 
of dialogue."—Mike May 


Round and round it goes. Where it stops nobody knows. 


The Dremel Moto‘Tool is a 
compact, high-speed rotary tool 
that really gets around. With vari- 
able speeds, ranging from 5,000 
to 30,000 RPMs, and over 150 spe- 
cially designed bits and acces- 
sories, it allows you to complete 
all kinds of tasks, on all kinds 

of materials. 


With the right bit and the right 
speed you can sand, carve, shape 
and rout wood. Change the bit, 
adjust the speed and use the 
Moto-Tool to grind, cut and deburr 
metal. You can even use it to shape 
and cut plastic or polish silver. 

If we were to list all the ways 
you could use the Dremel 


Moto-Tool, this ad would go on 
forever. However, you can get a 95 
page, detailed guide that explains 
bits, speeds and 175+ uses, in spe- 
cially marked Moto-Tool boxes at 
Hardware, Home Center and Hobby 
Stores. Or write to Dremel, Marketing 
Dept., PO. Box 1468, Racine, WI 
53406-9989, for a free copy. 


DREMEL MOTOTOOL 


High-Speed Rotary Tool 


(©1991 Emerson Electric Co. 


INTRODUCE 
YOURSELF TO THE 
ALL-NEW BONNEVILLE. 


If you've always believed the only way to get an 
agile, aero-styled, high-performance sedan was to 
buy small, you're in for a big surprise. It's time to 
forget the past, and get to know the all-new 1992 
Pontiac Bonneville.” 

Under its beautifully redesigned shape lurks a 
potent 170 horsepower 3.8L 
with tuned port sequential fuel injection locked 
onto an advanced 4-speed automatic. Available 
and a precision- 
engineered, road-gripping sport suspension for out- 
standing control, stopping or steering. Available 
advanced for 
superb power application on slippery surfaces. 
Bonneville even 


features a standard driver's airbag} 


for additional safety assurance. 

That's the technical side. But to really get the 
feel of the new Bonneville, you've got to get behind 
the wheel. Notice how the solid-feeling controls 
react smoothly to the touch. How the analog gauges 
are well-defined for quick, decisive reads. How the 
whole cockpit is driver-oriented, and designed 
for performance. Then remind yourself this is a 

four-door sedan that can easily 
and comfortably carry six adults. 

The all-new 1992 Bonneville. Introduce yourself 
at your Pontiac dealer soon. Just be prepared for 

an attitude adjustment to take place. Very, 
very quickly. 


PONTIAC. We Build Exciternent \. 


Call Toll-Free 1-800-762-4900 tor your own 1992 Bonneville brochure. 
* BUCKLE UP AMERICA! € 1991 GM CORP ALL RIGHTS RESERVED. 


Edited by MARIETTE DiCHRISTINA 


Keeping pipes clean 


Ever more ubiquitous, electronics are 
now being applied to the task of soft- 
ening hard water. Developed in Hol- 
land and being sold in Britain, a new 
device advances the technology of 
magnetic descaling of pipes. Called 
Scalewatcher, it requires no breaks in 
pipe work for installation, doesn’t 
touch the water, and is claimed to be 
maintenance-free. 

The calcium-carbonate crystals that 
cause scaling are naturally ionized mi- 
croscopic particles—they cling to in- 
ternal surfaces because of electrostatic 
deposition. To counter this, Scale- 
watcher generates a complex electro- 
magnetic field in a wire coil wound 
around the main inlet pipe that feeds 
the house system (see illustration). Al- 
though the electromagnetic signal is 
in the acoustic range, it is inaudible to 
humans. 

The resultant dynamic signal agi- 
tates the water molecules in the pipe 
and alters the electrical properties of 
the calcium-carbonate crystals held 
in the solution. This makes them 
grow (though they are still only 2 to 4 
microns, or thousandths of a millime- 


ter, across) and neutralizes their elec- 
trical charge. Subjected to the pro- 
cess, the molecules remain in suspen- 
sion in the water and do not adhere 
to any surface, including the existing 
scale. 

The enlarged crystals effectively re- 
duce the calcium content in the solu- 
tion, so the water is able to redissolve 
existing scale. Thus the water is pro- 
gressively softened as the crystals are 
flushed out of the system by normal 
waste discharge. The process also cre- 
ates minute amounts of hydrogen per- 
oxide, which the manufacturer says 
helps reduce bacteria levels. 

It is claimed that Scalewatcher 
cleans up a typical domestic plumbing 
installation completely in about six 
weeks. The device provides substan- 
tial savings by reducing the fuel that 
is lost due to scale in heating systems 
and in the maintenance costs of clean- 
ing piping. 

The coil needs only 10 or 12 turns of 
insulated wire, and power consump- 
tion is less than 4 watts. Scalewatcher 
is made in 26 sizes for pipes from 5 
millimeters (0.2 inches) to 1 meter 
(3.3 feet) in diameter. The basic do- 
mestic unit costs approximately the 


equivalent of $390 in Great Britain. 
ETCetera Marketing Ltd., 91 Hill 
Park Rd., Fareham, Hampshire PO15 
6EU, England.—David Scott 


Flies finally fingered for filth 


For decades, picnickers—and scien- 
tists—have suspected the ever-pre- 
sent housefly of carrying germs that 
make people sick. Proving the case, 
curiously enough, has been difficult. 
But following two years of experi- 
ments at a pair of Israeli army-train- 
ing camps with open latrines and field 
kitchens, the verdict is finally in: 
guilty, guilty, guilty. 

Tests showed that houseflies carry- 
ing diarrhea-causing shigella bacteria 
were feeding and laying eggs in la- 
trines, then flitting to mess tents in 
both camps. When fly traps were put 
out in one camp, reducing the fly pop- 
ulation by two-thirds, cases of shigella 
diarrhea dropped by 85 percent com- 
pared with the “untrapped” camp. No 
matter which one sported the low-tech 
traps, the result was always the same: 
fewer sick soldiers. 

“This was fly city,” says Myron 
Levine, director of the University of 

[Continued on page 64] 


In a new device, an 


generated field dissolves in hard 


water to prevent pipe scaling. 


THE 1966 FORD MUSTANG- 


You Will Marvel at the 
Incredible Detail of this Beautiful Replica. 


In 1964, the Ford Motor Company outmaneu- The Mustang opened to rave press reviews 
vered the American automotive industry by and unbelievable sales success. ..over 1,200,000 
listening to thousands of customers who cars sold by the end of the 1966 model year! 
begged for the return of a “sporty” car. Ford This unique cross between a sports car and 
introduced its legendary Mustang, and the family sedan, with a hint of Italian flavored 
car took America by storm! styling, gave a lot of “bang for the buck,” and 


became an instant American classic. 


Both doors open smoothly, as do the hood and trunk. 
The front wheels turn with 


From the chromed air cleaner to the < 
blue engine block, the detail ofthe 289 ~ 
cubic inch V-8 engine is authentic. 


Replica shown smaller 
than actual size. 


Every aspect of the dashboard is 
correct — the tiny dials and gauges 
(shown larger than actual size) are authentic. 


A Meticulously Engineered, Die-cast Metal Replica of the Car 
That Made Automotive History. 


Whether bought by young or old, the Mustang 
never failed to deliver an extraordinary blend of 
performance and great looks for a terrific price. 


Now, you can own a remarkably detailed 
replica of this fabled classic car. 


Hand-assembled...even hand-waxed! 
Over 140 scale parts go into the making of 
this highly authentic replica in the large 1:24 
scale. All the important components — the 
body, chassis, drivetrain and engine block 


complete, it is hand-waxed before being 
released for shipment. 


Available only from the Danbury Mint. 
This extraordinary replica is available exclu- 
sively from the Danbury Mint. You need send 
no money now. Simply return the Reservation 
Application. The price of $88.50 is payable in 
three monthly installments of $29.50 each. 


First-come, first-served. 
Production of this superb, hand-assembled, 


— are crafted in metal. Each metal part is 
polished before painting. Every single 
component is inspected before the replica is 
assembled by hand. When at last a replica is 


hand-finished model cannot be rushed. Reser- 
vations are being accepted on a strict first- 
come, first-served basis. To avoid disappoint- 
ment, please mail your reservation today. 


2 
the ne n Mint 
47 Richards Avenue * Norwalk, Conn. 06857 € 1991 MBI 
= — = - RESERVATION APPLICATION — — — — — 
The Danbury Mint n. Please return 
ae FORD MUSTANG ~ 2m 
Nowak Conn oss? THE 1966 m 
Please accept my Reservation Application for Name 
the 1966 Ford Mustang. I need send no money PURASR PRINT CURABIS: 
now. I will pay for my replica in three monthly Address 
installments of $29.50*, the first in advance of City 
shipment. 
State Zip 
à CNN. C Check here if you want each installment charged to your: 
My satisfaction is guaranteed. If Iam not com- VISA O M. Card O Discov 
pletely satisfied with my replica, I may return Bl Hi a i LÀ 
it within 30 days of receipt for prompt replace- Credit Card Number Exp. Date 
Tent or refund, whichever I prefer. Si 
Name to print on certificate of ownership (if different from above): 
*Plus any applicable sales tax and $1.25 shipping and handling. 
Allow 4 weeks after initial payment for shipment. 457IPG1 
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Maryland’s Center for 
Vaccine Development, 
who collaborated with 
Israeli researchers on 
the study. “Outdoors, 
a sandwich would be 
covered with flies in 
seven seconds.” 

In areas with gen- 
erally good sanita- 
tion, the housefly, or 
Musca domestica, 
probably doesn’t play 
a huge role in spreading 
disease, taking a back seat 
to the other three “f’s”—fin- 
gers, feces, and food—says 
biologist Bernard Green- 
berg, author of the classic 
book Flies and Disease. 
“But anywhere you have 
home privies or open 
sewage, they could provide 
a direct link for disease,” he 
explains. —P. J. Skerrett 


Mechanical bricklayer 


Construjet Industria e Comercio de 
Maquinas Ltda., a company in Sao 
Paulo, Brazil, offers an inexpensive 
but clever means of building houses 
rapidly—and precisely—for low-in- 
come groups in the developing world. 
The company’s magic is a machine 
it calls a “mechanical bricklayer,” or | for the external and internal walls. 
Pedreiro Mecánico. The device makes | The builders, who need not be experi- 
it possible for six people to build a | enced bricklayers, lay down cement us- 
423-square-foot house with two bed- | ing a spreader that runs along the 
rooms, a combined living room and | frame’s base. Then they put down the 
kitchen, and a small bathroom in five | bricks in line with the frame, avoiding 
hours, says Construjet’s director, U.S.- | the irregularities common in inexpen- 
born James Bryan Choate. sive housing built using other methods 
The machine consists of a steel | or by unskilled labor. As each layer of 
frame that the company erects on a ce- | bricks is completed, the frame's base is 
ment base provided by the customer, | winched up by hand for the next row. 
usually a local council or regional au- The framing device can accommo- 
thority (see illustration above). The | date doors and windows of any size. 
frame follows the customer’s blueprint | Bricks of any size can also be used, 


T 


NABI 


An indoor-air-deaning system from Finland uses ions to remove pollutant partides. 


Above, a horizontal frame enables quick brick-house 
building. Interior and outer walls are accurately joined with a 
bridging unit (inset left). Spacers adjust for any size window or 
door (inset above left). A spreader also adjusts for different 
size bricks and distributes mortar evenly (inset above right). 


Choate explains, because the cement 
spreader’s width is adjustable. 

The machine’s cost varies according 
to the number of houses to be built 
with it. For a single house, for exam- 
ple, it would cost about $168 per 
square yard, with the price decreasing 
as the number of units goes up. 

Choate says the Pedreiro Mecánico 
system also uses materials efficiently 
and virtually anyone can handle the 
equipment. That's important in rural 
areas in the Third World, where build- 
ing construction is often carried out by 
all members of the community. Con- 
strujet Industria e Comercio de 
Maquinas Ltda., Rua Pintassilgo, No. 
2776, Moema, São Paulo, Brazil 04514. 
—Wordservice International 


Blasting pollutants 


A new indoor air-cleaning method can 
remove smaller particles of various 
pollutants than other filter systems, 
claims manufacturer Airtunnel Ltd. 
of Finland. 

Called Ion Blast, the air-cleaning 
system does precisely that (see illus- 
tration left): Ion-blast elements in- 
stalled in an air duct use high voltage 
to create a stream of negatively 
charged ions. These ions are beamed 
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BRIGHTEN SOMEONE'S CHRISTMAS WITH GOLD. 


Introducing the Skil Classic Series. Six new tools with gold holiday trimmings that 
are perfect for gift-giving. » Besides their distinctive design, | 


` 


ego blades and belts. 


they come with extra accessories like bits, LAA 


& an extended two year warranty. 
- Choose from our famous Skilsaw"circular saw, =$} a ! plunge 


What's more, there are special features and 


router an auto- scroll jigsaw, a belt sander, a cordless 

pistol grip screwdriver and £ a Y^" drill. The Skil 

Classic Series. They're the brightest gift ideas this Christmas. A 
Give A Golden Too! This Yule. 


IEMIERISON © Skil Corporation, Subsidiary of Emerson Electric Co. 4300 W. Peterson Ave. Chicago IL 60646. © 1991 Skil Corp. Skilsaw is a trademark of Skil Corp. 


"Home Newsfront 


through air that is drawn through a 
duct. The now-charged pollutant par- 
ticles in the air affix to the duct walls, 
which act as grounded surfaces; the 
duct is periodically flushed with a 
high-pressure shower of water to 
clean off the walls. Unlike other ion- 
generating machines, Ion Blast pro- 
vides a system for particle removal. 
The Ion Blast system can remove 
pollutants that are as small as 0.005 
micron in size (a micron equals one- 
thousandth of a millimeter), In com- 


parison, particles smaller than 0.5 mi- 
cron—which include viruses and gas 
molecules, as well as some tobacco or 
oil smoke and bacteria—often pass 
through conventional filter systems, 
according to Airtunnel. 

Ton Blast is claimed to use less ener- 
gy than other methods, because fans 
do not have to push air through fil- 
ters—which also require periodic re- 
placement, another expense. In addi- 
tion to cleaning the air in houses, the 
system easily adapts to large build- 


ww 
ne 
= 


Cordless 


ts Fleetrie Staple Gun 


NEW 


FROM ARROW 
«. THE POWER 
OF PLUG-IN 
WITHOUT THE 
TANGLE OF 
CORDS. 


This versatile, INSTANT FIRE, Cordless Electric Staple Gun 
speeds up and simplifies a wide variety of fastening 
applications on the job and in the shop... as well as 
hundreds of do-it-yourself projects in the home. Especially 
useful for working in areas where dragging an extension 
cord isn't convenient or possible, such as on a roof, boat, 
in an attic or camper, or virtually any outdoor job. Every 
fastening task becomes as easy as squeezing a trigger. 
Only ARROW has it...21st century technology 
backed by ARROW rock-solid dependability. 


" 


SPECIAL FEATURES: 
Ii ON/OFF SAFETY TRIGGER LOCK 
Wi FLUSH FRONT, GETS INTO TIGHT CORNERS. 
Wi FAST, EASY-SQUEEZE TRIGGER OPERATION. 


ings, such as offices and hospitals. For 
an average 2,000-square-foot house 
with 2 air changes per hour (the time 
it takes for the house's entire volume 
of air to be replaced by air from out- 
doors), the system would cost around 
$3,000. Airtunnel Ltd., Sofianehdon- 
katu 9 A, 00610 Helsinki, Finland. 


Zapping clothes dry 


If you've ever, in a moment of last- 
minute desperation, tried to dry damp 
clothes in your microwave, you know 
that this technique can set them on 
fire. But safe microwave clothes dry- 
ers could be available in four years, 
says John Kesselring, senior project 
manager at the Electric Power Re- 
search Institute (EPRI) in Palo Alto, 
Calif. 

Microwave dryers would use half 
the energy of conventional machines, 
says Kesselring. Standard dryers heat 
an airstream to 160°F and tumble 
clothing through it—thus essentially 
heating the water and clothes equally. 
Microwaves, on the other hand, would 
preferentially heat the water in the 
tumbling clothing, and the resulting 
moisture vapor would be blown away 
with room-temperature air. By using a 
lower temperature and shorter cycle, 
microwaves would also make the dry- 
ing process gentler on clothes. 

The dryer's control system may use 
fuzzy-logic microprocessors, which in- 
corporate ambiguity into decision 
making. Such smarts could allow the 
device to customize the drying process 
for different load sizes and for loads 
containing mixed natural and artifi- 
cial fabrics. "The dryer may be able to 
tell what kind of clothes are in it," 
says Kesselring. 

EPRI researchers are trying to mod- 
ify the prototype dryer so it can han- 
dle metal buttons and other fixtures, 
Kesselring says. Unzipped zippers 
aren't a problem, however, because 
the tiny individual teeth can't conduct 
enough electricity to damage the ma- 
chinery; when fastened, zippers be- 
come electrical conductors that can 
heat up and burn nearby fabric. 

At EPRI' target price, Kesselring 
says, the microwave dryer's energy 
savings would pay back its higher pur- 
chase price within three years. The 


new technology could catch on quickly, 
adds Kesselring, who envisions manu- 
facturers *making clothing that ap- 
plies to microwave drying," just as an 
entire industry of prepackaged foods 
has evolved to accommodate mi- 
crowave ovens. Maytag Co. of Newton, 
Iowa, and Whirlpool Appliance Group 
of Benton Harbor, Mich., are working 


W SOLID STATE ELECTRONICS FOR RAPID FIRE OPERATION. 
W RUGGED LIGHT WEIGHT, HHMPACT, DURABLE HOUSING. 
E.D. LIGHT INSTANTLY GOES ON WHEN GUN IS READY TO FIRI 
W ALL STEEL CHANNEL & TRACK FOR LONG LIFE & DEPENDABILITY. 
II CONTOURED DESIGN FOR PERFECT BALANCE & TIRELESS HANDLING. 


ARROW FASTENER CO. INC. 
IN CANADA: JARDEL DIST,, INC., 6505 Mi 
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with EPRI in developing the dryers. 
EPRI is now conducting pilot tests on 
the machines, but there are no defi- 
nite plans for commercial produc- 
tion.—Anne Barnard 


Pets: lead detectors? 


Like the caged canaries miners once 
used to detect poison gases, house pets 
may act as early warning systems to 
indicate lead around the home. 

Dogs, cats, birds, and other pets reg- 
ularly become ill from lead poisoning, 
say researchers at Boston’s Angell 
Memorial Animal Hospital. Although 
the number of pets treated each year 
has dropped by two-thirds since 1977, 
when strict federal laws reduced lead 
content in paint to 0.06 percent, lead 
poisoning has not disappeared in 
small animals. 

Pets generally pick up lead from old 
paint, although drapery weights, tile 
grout, fishing sinkers, and even chess 
pieces have been the sources, says Dr. 
Rhea Morgan, a veterinarian at An- 
gell Memorial who recently analyzed 
pet lead-poisoning cases at the hospi- 
tal over a ten-year period. The study 
indicates that dogs and birds either 
gulp down lead more often than cats 
or are more easily affected by it: Cats 
tend to outnumber dogs as pets, but 
accounted for only three percent of the 
so-called plumbism cases, while dogs 
made up 80 percent and birds, 15 per- 
cent. Rabbits, a raccoon, and a chin- 
chilla were also affected. 

The earliest signs of lead poisoning 
are difficult to detect because they in- 
volve subtle changes in reasoning and 
behavior. Later symptoms—the ones 
that prompt owners to have pets ex- 
amined—include vomiting, seizures, 
hysterical behavior, or in birds, diffi- 
culty perching. Such an illness should 
warn pet owners of a potential prob- 
lem at home. “We tell all the people 
who bring in pets with lead poisoning 
to have their houses or property 
checked for lead as soon as possible,” 
Morgan says.—P. J. Skerrett 


Clearer and cooler 


Even with today’s sophisticated win- 
dow coatings, a homeowner in the 
steamy South who wants large ex- 
panses of windows for daytime light- 
ing has had to pay for it in higher en- 
ergy bills for air conditioning—or 
settle for a less-than-transparent coat- 
ed or shaded window. Now Marvin 
Windows of Warroad, Minn., has in- 
troduced Southern Low E (for emissiv- 
ity), a virtually clear coating that re- 
flects heat but admits light. 


Developed by Marcon Coatings of 
Owatonna, Minn., the window uses 
four layers of metallic coatings to block 
heat transmission. “In the past, Marvin 
has used a different combination of 
metallic layers and achieved solar con- 
trol by adding a tint called Solar 
Bronze to the glass,” says Frank Mar- 
vin, president of Marvin Windows. Be- 
cause of the combination of metals, 
“the new window doesn’t need the tint.” 

The closest competitor in terms of 
performance is Heat Mirror 66 glazing, 


made by Southwall Technologies of Pa- 
lo Alto, Calif., says Marvin Windows 
["Get Smart About Glazing.” Sept. '88]. 
But although windows made with Heat 
Mirror 66 are 1"2inches thick, windows 
with Southern Low E measure *4inch- 
es. This makes the windows easier to 
install, claims Marvin. Southern Low E 
costs about five percent more than oth- 
er Marvin low-emissivity windows and 
25 percent more than clear glass win- 
dows, according to retailers in the 
South and Southwest. 


Beauty & Protection In One Step 
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T) SIMPLY 
BEAUTIFUL 


WITH 
POLYSHADES: 


- SHAN & POYURETHNE IN ONE 


Manes WOOD BEAUTIFUL 


Write for our FREE booklet. Tips on Wood Finishing: Minwax, Dept. PS111 
& Minwax and Polyshades are registered trademarks. 


, PO. Box 426, Little Falls, NJ 07424. 
© 1990 Minwax Company, Inc. 
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The Ultimat 


America’s favorite minivans now come witl 


Value when you buy. 


With solid value, Chrysler has sold over two and 
a half million minivans. We've had the most repeat 
purchases, too. And today, there are simply no better 
seven-passenger minivan values on the market than 
the new Dodge Caravan and Plymouth Voyager 
equipped with our Family Value Package.* You get 
an automatic transmission, air conditioning and 
more, for a lot less than if you ordered those items 
separately. Five-passenger models with similar 
package savings are priced under $14,500." And 
there are more option packages to choose from that 
let you save up to $1,0007** 


= 


Safety when you drive. 
é Chrysler offers a 
combination of available 
" safety features no other 

minivan can match, including 

the first minivan driver's 
airbag. Anti-lock brakes. All-wheel drive. Rear seat 
shoulder harnesses. And a child-protection sliding 
door lock. Plus, this year, we're introducing something 
unique: the first available built-in child seats. 
Designed for little ones weighing 20 to 40 


Annou 


and your family from the day 


pounds, these two seats are easily accessible and 
have five-point harnesses that are simple to adjust. 
One seat can even serve as a booster seat for an 
older child. And when they aren’t in use, they 
conveniently disappear into a bench seat that 
comfortably accommodates two adults. 


Security when you need it. 


To keep you in touch with 
your family and the world, 
we'll give you a factory- 
engineered cellular phone at 


no extra charge: 
And while you may never need roadside service, 
we'll make sure it's available to you with a special 
4 year/40,000 mile plan.ttt It provides 24-hour toll- 
free assistance and more at no extra charge. Even if 
you're locked out or you've just run out of gas. 


Coverage while you own. 


fe. Now Chrysler gives you the Owner’s 
z^ Choice Protection Plan, a warranty 
„BÆI: choice no other manufacturer offers. 
Choose between our exclusive 7 year/70,000 mile 
powertrain warranty or 3 year/36,000 mile bumper- 
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a 
w 


antee. 


| spart plan that will heip protect you 
ou buy ; 


to the day you se 


to-bumper coverage.tttt Either way, you'll never pay 


a deductible. 


Value when you trade. 


There’s no guesswork involved. Just trade in on a 
new Chrysler, Plymouth, Dodge, Jeep, or Eagle 
product in 24 to 48 months, and we guarantee that 
your '92 Caravan or Voyager will retain its value as 
well as or better than the best-selling competitive 
minivan from America, Europe, or Japan. If not, 
we'll apply the percentage difference to your down 
payment or give it to you in cash. 


Rediscover American Value. 
Call 1-800-92-MINIVAN for a free product brochure. 


Advantage: WEM NEM 
ler =a 


*Comparably equipped MSRP comparisons as of 9/5/91, vs. Caravan/Voyager with available 
7-pass. seating & 24T Family Value Pkg."*$14,446 MSRP with Pkg. 227 excludes tax & dest. 
charge. Prices higher for vehicles shown. ***$857-$1,000 pkg. savings, based on MSRPs of items 
if sold separately. fProvides added safety only when seat belt is worn.t Customer pays for phone 
installation and activation. Ask a participating dealer for restrictions & details. Dealer contribution 
may affect final cost. Alternative offer required in certain markets and at certain dealers. TTtRoad- 
side assistance services are provided through Cross Country Motor Club, Inc., (in California - Cross 
Country Motor Club of California, Inc.), Boston, MA 02155. 'See limited warranties, restrictions 


and details at dealer. Excludes normal maintenance, adjustments and wear items. t Original 
purchase price multiplied by guaranteed retained book trade-in value percentage difference. 


Buckle up for safety. 


Ask your dealer for all restrictions and details on The Ultimate Guarantee. 


Plymouth Voyager LX 


Dodge Caravan ES 
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OUT OF THIS WORLD IN A SCRAWU 


The National Aerospace Plane 
program aims to wing its way into 
orbit "om of rocketing straight up 
like a space shuttle. The technology 


to achieve this efficient route to space 


lies at, or beyond, the ragged edge of 


knowledge about scramjet propulsion, 


hypersonic shapes, and ultra-high- 
heat-resistant materials. 


By STUART F. BROWN 


ike lugging ice cubes to Antarctica; that's how 
some engineers view rockets. What they're refer- 
ring to is the ineffic ency of a vehicle Ends carrie: 


of oxygen free for ‘the taking. 
Theoreticians have long toyed with a sensible, 
yet technically formidable notion: build a reusable 
“air breather” that derives oxygen and aerodynamic lift 
from the atmosphere on its way to space, rather than bull- 
dozing through with brute force as rockets do. In the 
1960s, NASA, the Air Force. and the Navy conducted re- 
search into hydrogen-fueled scramjet engines to power 
such a craft, but the inquiry slowed to a snail's pace when 
NASA selected liquid-fueled rockets for its manned flight 
programs. 

Since the early 1980s, when the National Aerospace 
Plane (NASP) program was secretly begun by the Defense 
Advanced Research Projects Agency (DARPA), concentrat- 
nd engineering work has been under way at 
rnment and industrial labs around the coun- 
try. The focus is again on developing the exotic technolo- 
gies needed to take off from a runway and fly into space. 

Now funded by the Air Force and NASA, the partly de- 
cl; fied NASP program a pure research effort de- 
signed to build and flight te n experimental hypersonic 
plane called the X-30. Big cost reductions are the payoff 
such ngle-stage-to-orbit (SSTO) craft might provide; 
the lion’s share of the ings would result from the much 
smaller number of people and ground facilities required to 


launch, land, and service an airplanelike vehicle. Esti- 
mates range from one-tenth to one one-hundredth of the 
space shuttle’s cost per pound of payload delivered to low 
Earth orbit. 

Lessons learned from flying the X-30 could be applied to 
a future generation of aerospace planes built to launch 
and retrieve satellites or to ferry crews to an orbiting 
space station. Potential military missions include surveil- 
lance, testing and servicing space-based Star Wars 
(Strategic Defense Initiative) antimissile hardware, even 
streaking around the globe to attack an adversary. The 
NASP program isn't geared to developing the “Orient Ex- 
press" high-speed airliner that former President Reagan 
referred to in his 1986 state-of-the-union address [“Space- 
planes," May '86]. 


Travel light and fast, or stay home 


For an aircraft to fly into low Earth orbit (about 100 
miles up), it must accelerate to orbital velocity—the elec- 
trifying speed of 17,500 mph (Mach 25). To put this rate of 
travel into perspective, the X-15 rocket plane became the 
only aircraft to nudge into hypersonic flight (greater than 
six times the speed of sound) when it set the current abso- 
lute speed record of Mach 6.7 in 1967 (see *X" Stands for 
Experimental). The goal of going more than three times 
faster qualifies the NASP program as one of the most au- 
dacious engineering ventures under way. 

A brutally unforgiving equation underlies SSTO flight: 
It's easy to run out of fuel on the way up, yet increasing 
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^X" STANDS FOR 
EXPERIMENTAL 


A radical aircraft concept like the NASP 
doesn't materialize out of the blue—it 
stands on the shoulders of pioneering ma- 
chines that have flown before it. A pair of 
earlier research aircraft bearing the charis- 
matic X designation, the North American X- 
15 and Martin Marietta X-24B rocket 
planes, yielded a wealth of knowledge es- 
sential to planning the X-30. 

The X-15's still unmatched sprint up to 
Mach 6.7 was combined with an ability to 
climb as high as 354,000 feet into the near 
reaches of space, where it passed from 
conventional aerodynamic flight control to a 
reaction-type control system using small 
nose and wing-tip thruster jets. A then-exot- 
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the size of the fuel tank quickly drives the design into a 
downward spiral of diminishing returns. Rocket designers 
have it easy by comparison. They can gain extended range 
by using multiple stages that are discarded as their fuel 
supply is exhausted. 

"The X-30 needs to be as small as possible to keep its 
weight at an absolute minimum yet large enough to carry 
sufficient fuel to get to orbit," says Dr. Robert R. Barthele- 
my, the Air Force civilian scientist who manages the 
NASP program at Wright-Patterson Air Force Base in 
Dayton, Ohio. *Engine efficiency has to be very 
high—about 95 percent—to get as much energy as possi- 
ble from each pound of fuel, which is just baggage until 
you actually burn it. If we don't achieve this efficiency 
within 1 or 2 percent and keep the vehicle's empty weight 
at less than 25 percent of its takeoff weight, we'll never 
get to orbit." 

The rest of the world hasn't overlooked the benefits of 
affordable access to space from ordinary airport runways. 
Although the U.S. NASP is by far the best-funded 
aerospace-plane effort and is founded on a superior base of 
knowledge about hypersonic technologies, British, Ger- 
man, and Japanese programs are also under way. The 
French, too, are studying entry into the field. 

The foreign program closest in concept to the NASP is a 
Japanese plan to develop an aerospace plane propelled by 
liquefied-air rocket and scramjet engines to achieve SSTO 
operation from a runway. Analysts 
feel that the Japanese government 
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The X-15 (top) and X-24B rocket planes proved in the 1960s and 1970s that hypersonic fight and the 
wingless lifting body were workable ideas. Their shape and construction influence the X-30's design. 


ic metal alloy called Inconel-X, which could 
withstand frictional heating to 1,200°F, was 
used to fabricate the X-15's skin. Areas of 
the plane expected to reach 2,000°F peak 
temperatures were treated with an ablative 
heat-shield coating. 

The dangers of heat are not just theoreti- 
cal. When the X-15 took off in late 1967 for 
what was to be its fastest flight, a model of 
a hypersonic scramjet was attached to its 
underside. “Aerodynamic overheating 
severely damaged the plane,” says Johnny 
G. Armstrong, manager of hypersonic pro- 


jects at Edwards Air Force Base in Califor- 
nia. “A shock wave formed upstream of the 
scramjet and totally overheated an Inconel 
instrument tube, which fell off the airplane 
while it was in the landing pattern,” he re- 
calls, displaying the twisted and discolored 
part. 

The X-24 series of lifting-body planes 
proved that a supersonic craft with low lift 
and high drag could land safely on a run- 
way. The X-24B flew at speeds up to Mach 
1.8, and repeatedly demonstrated unpow- 
ered precision landings. “They showed a 


more graceful way to come back from 
space than swimming around in the ocean,” 
says Armstrong. 

“Flight testing the X-30 is going to be incre- 
mental, adding speed a bit at a time, because 
we just can't predict local hot spots, and they 
can eat up the airplane. The computational- 
fluid-dynamics guys can do a good job of pre- 
dicting temperatures for the overall acreage 
of the airplane, but not in these little areas. 
We have three NASA SR-71 Blackbirds here 
that we can use to keep a close eye on the X- 
30 up to about Mach 3."—S. F. B. 
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A dassified NASP research engine is 
readied for a low-speed Mach 2.7 
run in a test facility at Marquardt Co. 
in Van Nuys, Calif. The engine’s ex- 
haust outlet (at right) and inlet duct 
(behind the engineer) were kept cov- 
ered by security officials when the 
photo was taken. The long, rectangu- ~ 
lar engine is almost obscured by mon- y 


itoring instruments and c water 
pipes. The largest test -—— to 
date, it is slightly smaller than the / 
proposed X-30 propulsion units. 
NASP engines have been run 

at up to Mach 8 in this cell. 


not yet decided how to structure the necessary re- 
ch, and at what pace to proceed. 
The most advanced program in 
development accomplishment is G s 
op its two-st enger II launch 
ze would be about th 
a turboramjet engine (a h 
ting both turbine and ramjet ele- 
e from a runway takeoff to about Mach 
piloted second stage would then sep 
rate from its perch atop the first and climb to orbit using 
rocket propulsion. Both reuse stages would return to 
land on Europ: stage controlled re- 
motely by operators on the ground. 
modestly funded British Aerospace HOTOL pro- 
plans to develop an unmanned, reusable 
The original concept (see Aerospace Plane 
tion) involved ground launch from a 
led and climb powered by a c 
engine that breathes atm 
s and then switches to an on-board liq- 
tain rocket combustion from about 
et to orbit. A recent study focused on air-launch- 
ing the HOTOL gigantic S t Ar trai 
plane. If this craft may rel, 
on Soviet-d technolo; 


cal progres 
will begin in 1993, with the fir: 
But until then, the 


flight planned for 1997. 
0 is only a gleam in a test pilot's eye 


Technicians (above) at 
Wyle Laboratories in Nor- 
co, Calif., dose an environ- 


NASP fuselage and hydro- 
gen-tank section. It is de- 
signed to withstand cryo- 
genic (-420°F), thermal 
(1,300°F), and mechanical 
stresses that would be en- 
countered in flight. Safe 
handling of hydrogen 
(right) is a must. 
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MACH 18 


EDWARDS 
AFB 


KENNEDY 
SPACE CTR 


US. AIR FORCE 


A computational fluid dynamics image (top) of a NASP-type aircraft flying 
at Mach 18. The colors are keyed to local airframe temperatures generated 
by atmospheric friction. The actual shape of the NASP remains classified. 
The test-flight plan (above) shows how a Mach 12 hypersonic run would 
traverse the continental United States twice in one hour. 


Heat is the scary monster waiting to gobble up ultra- 
fast flying machines. As an aircraft accelerates into super- 
sonic flight, its skin warms up from atmospheric friction. 

The Mach 2 Concorde airliner and the Mach 3.2 SR-71 
spyplane are built using metal alloys that can take high 
heat while remaining sufficiently strong. At the much 
higher Mach numbers into which the NASP program will 
venture, the temperature, pressure, and mechanical 
stress conditions are so unfamiliar that they are virtually 
impossible to simulate accurately in earthbound laborato- 
ries. Only one thing is certain—they will be severe. “We 
just don’t know much at all about scramjet flight above 
Mach 12. There’s no way to find out if this will work other 
than to build the airplane and fly it,”says the Barthelemy. 


“Unobtanium” unnecessary 


The hypersonic velocities anticipated for the X-30 will 
heat certain areas of the aircraft to more than 5,000°F, far 
beyond the melting points of traditional heat-tolerant al- 
loys. As recently as five years ago, many people familiar 
with advanced composite materials were dismissing the 
NASP as a craft that could only be built from “unobtani- 
um.” But rapid strides in research and development over 
the past three years [“Hot Jets," June '90] have entirely 
changed the outlook, according to Dr. Terry Ronald, the 
program's deputy director for materials. 

“Tt became clear in 1987 that the materials part of the 
program was a critical issue and that the rate at which we 
were working wasn't going to get the job done," Ronald 
says. "We set up a consortium of contractors and greatly 
accelerated the pace of high-temperature-materials work. 
We feel pretty encouraged now. Some of our test samples 
are surviving simulations for the projected life of the vehi- 
cle, which is measured in hundreds of hours." 

A key breakthrough has been keeping carbon-carbon 
composite from succumbing to its Achilles heel: burning 
up in the presence of oxygen. The composite's tolerance for 
extremely high temperatures makes it the material of 
choice for heat shields to protect hot areas of the X-30's 
airframe. Researchers were bedeviled by problems with 
silicon-carbide ceramic coatings that were designed to 
keep out oxygen, but had chronic cracking problems due 
to the different thermal-expansion rates of the two materi- 
als. "The solution lay in putting additional coatings be- 
tween them to accommodate the expansion differences," 
Ronald explains. *We also added layers of a glass-forming 
material that oxidizes and flows to seal any cracks that 
might develop. Finally, we added inhibitors to the carbon 


AEROSPACE PLANES: THE GLOBAL COMPETITION 


Nations regard developing independent means of getting into space as not only a matter of prestige and security, but also as an economic en- 
gine that can advance their technological prowess and spawn new industries early in the next century. Some strategists believe that the rest of 
the world will pool its resources to build a craft to rival the U.S. NASP. The table summarizes technical goals of the four major programs. 


AEROSPACE PLANE CHARACTERISTICS u.s. U.K. GERMANY JAPAN 
AIR-BREATHING ENGINE SPEED LIMIT (MACH SPEEDS) 6-12 
AIR-BREATHING UPPER ALTITUDE LIMIT (FEET; 1ST STAGE ONLY) 120,000 
HIGHEST TEMPERATURES TO WITHSTAND (° F) 4,000 
ANTICIPATED FIRST TEST FLIGHT. 2006 
USE OF SCRAMJET YES 
USE OF ACTIVE COOLING SYSTEM YES 
HYPERSONIC CRUISE CAPABILITY ee | YES 
POWERED LANDING CAPABILITY YES NO YES (1st STAGE ONLY) YES 


SOURCE: CONGRESSIONAL RESEARCH SERVICE 
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matrix itself to cause any oxygen that did get through the 
outer layers to form something innocuous that won't hurt 
the material. This is really a self-healing notion.” 

The X-30's stressed skin will be made largely from a new 
metal-matrix composite consisting of special titanium al- 
loys reinforced with ceramic fibers. Coated carbon-carbon 
heat-shield panels will then be attached over much of the 
aircraft's surface. Areas where aerodynamic heating is most 
severe, such as the nose tip, fuselage leading edges, and in- 
side the engines, will be actively cooled: Cold hydrogen gas 
will be piped through a maze of internal passages that are 
formed inside sheets of high-thermal-conductivity compos- 
ite made from carbon fibers embedded in a copper-alloy 
matrix. 

The success of the materials-development consortium 
led NASP managers to extend the team approach to the 
entire program. The five major contracting companies— 
General Dynamics, McDonnell Douglas, Pratt & Whitney, 
and Rockwell Corp.'s North American Aviation and Rock- 
etdyne divisions—were melded into a cooperative ar- 
rangement wherein each partner assumes responsibility 
for developing a major chunk of the X-30, and shares its 
lessons learned with the other four. 

“We set ourselves the goal that each of the five compa- 
nies in this partnership will have a significant enough de- 
sign and manufacturing role that any of them will be a 
competitive force in the field of hypersonics before we're 
done. You can't do this by creating a monopoly for one 
company," says Chuck Anderson, deputy for program inte- 

Continued on page 106] 


as they exit through the widening aft end, producing thrust. 

Above Mach 6, the engine 
functions in its scramjet mode. 
Immense inlet pressures eliminate. 
the diffuser shock from the flow 
path. A third set of fuel injectors 
combustion pins fow 
that exists throughout the engine. 


SCULPTING THE NASP 


AEN 
KD 


The broad fuselage seen in the plan view at rovides the large un- 
The wings provide flight control, but little lift. In the side view (mid- 
dle), the shock wave forming at the craft's nose adds compression energy to 
the inlet airflow. The underbody contours are dosely guarded secrets. 
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ast year, when Honda introduced 

its $60,000 Acura NSX, some of 

the technology seemed to be cost- 

ly, exotic high-tech tweaks. Now 

some of that technology has be- 

gun to trickle down to lesser 

models and has emerged as part 

f the auto maker's grand strate- 

gy for revamping its two most success- 
ful mass-market lines, 

For 1992, the Honda Civic and the 
Honda Prelude feature a technology in- 
novation first developed for the Acura 
NSX. The Civic models now are 
equipped with a complex system to vary 
valve timing, while the new Prelude 
comes with all-electric rear-wheel pow- 
er steering. With these changes, Honda 
has managed to accomplish the often- 
predicted but rarely achieved feat of 
adapting exotic technology to mass- 
market cars while broadening the tech- 
nology to meet new ends. 


HIGH-TECH 
TRICKLES 
DOWN 


By DAN McCOSH 
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The more significant technology 
trickle-down is the use of a dual-rock- 
er-arm variable valve system, called 
the VTEC system (for variable valve 
timing and lift electronic control), on 
both the super-economy and high-per- 
formance versions of the 1992 Civic. 
However, the power plant in the econ- 
omy Civic XV is adapted to maximize 
fuel efficiency, while the engine in the 
Civic Si is built for speed. By so clear- 
ly demonstrating the trade-off be- 
tween fuel economy and horsepower, 
the two Civic models serve as center- 
pieces in a growing controversy over 
just how far manufacturers can be 
pushed to improve fuel efficiency, par- 
ticularly in a world seemingly slosh- 
ing in cheap oil. 

The flexibility embodied in the new 
Civic engine also clarifies just why 
Honda developed the dual-rocker-arm 
variable-valve system when several 


o — Áo 


Electric steering and 
a variable valve 
timing system 
adapted from an 
exotic sports car help 
several new models 
from HondasbPidsve 
the gap between 
performance and fuel 
economy. 


Honda’s new Givic four-door sedan 
(top), three-door hatchback (above), 
Prelude models (left) all have 

new aerodynamic styling. 
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VARIABLE VALVE VERSUS VERTICAL VORTEX 


A Cen 


Honda isn't the only auto maker that's adapting multivalve designs to its mass-market 
cars. The day before Honda revealed details in Japan of its new VTEC variable valve Civic 
VX engine, Mitsubishi unveiled its approach to multivalve design: the Mitsubishi Vertical 
Vortex (MVV) engine. 

Both the VTEC and MVV designs use offshoots of multivalve technology to enhance the 
engine's ability to burn an extremely lean air-fuel mixture, at least in certain rpm ranges. 
That's been the goal of many engine designers for decades, although most efforts so far 
have failed, either because of reliability or emissions problems. 

For the new Civic, the VTEC design first used in Honda's Acura NSX sports car has 
been adapted to maximize fuel economy by turning a four-valve-per-cylinder engine into a 
power plant that essentially shifts from one intake valve to two at appropriate times. In the 
Civic VX, the dual-rocker-arm setup used in the high-output Civic Si engine has been ad- 
justed to virtually shut down one intake valve at idle, with only enough valve lift to introduce 
a small amount of air to enhance combustion-chamber swirl. When engine speed rises 
above about 2,500 rpm, the second intake valve reverts to normal lift and timing—although 
optimized for fuel economy rather than power. 

The VTEC engine idles at an extremely lean mixture—24:1. But labeling the VTEC as a 
lean-burn engine is erroneous: The air-fuel mixture reverts to a more normal 14:1 ratio 
when the rpms pick up. The lean idle does enhance fuel economy, however. 

Mitsubishi uses a slightly different approach in its MVV design. On the new Mitsubishi 
engine, each cylinder has two intake ports and one exhaust port. One of the two intake 
ports conducts only air, while the other conducts a richer air-fuel mixture. 

In the MVV engine, the spark plug is closer to the air-fuel intake than to the air-only in- 
take. This means ignition begins on the side where the mixture is denser, but it spreads 
rapidly and evenly through the chamber, providing stable lean-burn combustion. 

The efficiency of this combustion process enables Mitsubishi to increase the air-fuel ra- 
tio to as high as 25:1. The ratio will be lean for normal operation, richer for acceleration. 

The result, Mitsubishi says, is a 20 percent reduction in fuel consumption while the 
same levels of power output and driveability are maintained. Mitsubishi will begin putting 
the engine in some Mirage models this fall.—Dan McCosh and Dennis Normile 


tuates only the intake valves, while 
the NSX has a twin-cam setup that al- 
ters both intake and exhaust. The 
Civic’s simplified VTEC system still 
allows totally different valve actions 
at low and high speeds; those actions 
are determined by the individual cam 
profiles. 

In the 125-horsepower Civic Si en- 
gine, Honda engineers followed a fa- 
miliar hot-rodding scenario. The low- 
speed cam profile has mild valve lift 
and delayed timing, slightly stagger- 
ing the opening of the two intake 
valves to generate swirl in the com- 
bustion chamber. At high speed— 
above 5,000 rpm—the high-lift mode 
takes effect, and the valves are actuat- 
ed by a high-lift, early-opening cam. 
T» engine loaded with bot- 

tom-end torque. The new Civic Si 
engine not only produces 17 more hp 
than the previous Si engine but also 
improves fuel economy in a larger, 
heavier car. 

Honda has taken a far different ap- 
proach with the 1.5-liter Civic VX en- 
gine (see Variable Valve Versus Ver- 
tical Vortex). The new VX boasts an 
EPA mileage rating of 49 mpg in the 
city and 57 mpg on the highway, 
which is competitive with the smaller- 
displacement, short-wheelbase “mini- 
cars," such as General Motors' Metro. 
It also is a significant improvement 
over the old 62-hp Civic HF. That 
model, which is based on the diminu- 
tive CRX chassis, has a 49-mpg 
city/52-mpg highway EPA rating. 

Despite the emphasis on fuel econo- 

Continued on page 116) 


he result is a high-revving, high- 


JMSMOLA 


other manufacturers, notably Nissan 
and Mercedes-Benz, have relied on a 
simpler design that alters valve tim- 
ing at the drive gear on the end of the 
camshaft—a technique that improves 
low-speed performance but not neces- 
sarily fuel economy. 

Honda's VTEC valve system, used 
on both the 1.5-liter economy engine 
in the 1992 Civic VX and the 1.6-liter 
4-cylinder engine in the Civic Si, uses 
two rocker arms at each valve. Each 
rocker arm rides on its own narrow 
camshaft that is ground to a separate 
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locks the two rocker arms togethe 


action is timed to take place when 
both valves are closed and the 
rocker arms are stationary rela- 
tive to each other. 

The VTEC design used in the 
Civic is simpler than that used in 
the Acura NSX. The Civic design 
works off a single camshaft and ac- 


profile, the shape that defines how the 
valves work. The low-lift cam operates 
the valve at low speeds; at higher 
speeds, a hydraulically actuated pin 


and the high-lift cam takes over. This 


The new Prelude instrument panel replac 
pod-type setup with a darkened, “slotted” 
instrument array. 
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NRI training includes all the tools you need to get started. 


THREE BUSINESSES YOU 
CAN START YOURSELF. 


AIR CONDITIONING 


Big 
Profits 


LOCKSMITHING 


Earn 
while you 
learn! 
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SMALL ENGINE REPAIR 
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power 
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Earn Big Profits as an HVAC 
Technician 


NRI trains you to land a good- 
paying job, pick up extra income, 
even start a business of your own 
servicing central air conditioning 
systems, window units, heat pumps, 
commercial refrigeration systems, 
and more. 


Training Includes 
Professional Tools 


Only NRI gives you hands-on 
training with tools and equipment 
you'll use every day on the job. 
You reinforce the theory in your 
lessons with practical, real-world 
experience as you train with and 
keep a system analyzer, leak de- 
tector, tubing and joint tools, even 
a top-quality vacuum pump for 
purging systems. 


Optional Postgraduate 
Training at York Institute 


NRI course graduates are also 
eligible for a concentrated week 
of resident training at the famous 
York Institute at no extra charge 
for tuition or training materials. 
Here, you'll work on advanced 
commercial equipment under 

the guidance of expert industry 
instructors. It's a one-of-a-kind 
opportunity you won't want to 
pass up. 

See for yourself how NRI prepares 
you for career advancement, part- 
time income, or a successful 
business of your own. Send 

for your free catalog today! 


A Fast Way to Independence 
Make good money making keys, even 
more repairing and replacing locks, 
top dollar servicing safes and vaults. 
NRI trains you for all three in one 
complete course. 


Income While You Learn 


Includes professional key making 
machine and all the tools you need to 
start earning profits of up to 800%, 
even while learning. There is plenty 

of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, servicing 
business safes and vaults. NRI training 
and equipment can get you started 
today! 

Be a locksmith. . . full-time, part-time, 
or as the owner of your own profitable 
business. Find out more by sending for 
your free NRI catalog now. 


EFES Schools 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, Washington, DC 20008 


(CHECK ONE FREE CATALOG ONLY 


New Opportunities Abound 


Equipment from lawn mowers to 
motorcycles is powered by small, air- 
cooled engines. NRI can give you the 
training and tools you need to start 
your own business in this big- 
demand field. 


5-HP Engine, Generator 
Included 


Your training includes a 5-HP 
Tecumseh engine with electronic 
start and a power generator you build 
while training. You learn to service 
mowers, tractors, chainsaws, weed 
whips, snowmobiles, ATVs, out- 
boards, even motorcycles. Get all the 
tools you need for tuneups, engine 
diagnosis, and engine rebuilding. NRI 
gives you the skills and equipment 
you need to succeed in your own 
profitable engine repair business. 
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MATTHEW J. ATANIAN 


Advanced materials and design, 
including a unique A-frame 
mast and a push-button- 
operated tilting keel, could 
make this boat a forerunner of 
safer, simpler, smoother sailing. 


By DANIEL ALBERT 


SAIL 


WILLIAM LEMKE 


s a fresh breeze stiffens into a 
serious blow across sun-dappled 
New York harbor, the 65-foot 
sloop Amoco Procyon teeters 
over hard, c ing the mostly 
landlubbing passengers to shoot 
panicky glances at the skipper. 
Unruffled, he punches a black 
button marked "keel up port," and the boat rights 
itself smoothly—almost magically—restoring her 
bizarre A-frame mast to the vertical and acceler- 
ating to windward. The sun-deck loungers sigh 
with relief and rest easy. 

That's just a sample of what this unique, con- 
vention-defying boat can do. The $1.5 million 
concept yacht—with donations of equipment and 
services from more than 65 marine com- 
panies—was designed to point the way to a new 
future for sailing, a next-wave breed of sailboats: 
They will cleave the water faster, take less time to get 
under way, need fewer hands to manage, handle more 
stably and safely, and cause less discomfort from severe 
heeling. 

To achieve these goals, the yacht's godfather, Olaf 
Harken, and chief naval architect, Britt Chance, used both 
futuristic designs and the latest advances in materials 
technology. 

Harken is an industrial engineer who with his brother is 
co-founder of Harken, Inc. in Pewaukee, Wis., manufactur- 
ers of sailboat hardware. Harken conceived of the project 
as a way to overhaul the flagging sailboat industry and 
steer it out of the doldrums. He named the boat Procyon af- 
ter the brightest star in the constellation Canis Minor 
—one of the ten brightest stars in the sky and a friend to 
navigators. 

Chance is a world-renowned yacht designer. His efforts 
have led to three America's Cup victories. He is also 
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The sophisticated electronics include a navigation system that features a 
complete library of U.S. nautical charts stored on CD-ROM discs. 


responsible for one of the boat’s most revolutionary fea- 
tures—a canting keel. 

My sail aboard the yacht quickly reveals how successful 
the team has been in meeting its objectives. The boat is 
fast. Harken knew that he would need an ultra-light dis- 
placement boat (ULDB) for speed. But the problem with 
ULDB hulls is that they bob like corks in water, which 
makes the ride exciting, but hardly comfortable. “We won- 
dered if we could take a ULDB hull and use a water ballast 
system to make it ride nicely,” says Harken. As the chop on 
New York harbor grows angrier, it is apparent that Harken 
has hit on the right combination of hull design and ballast. 
Driven by a 24-mph wind, Procyon makes 11 mph—racing 
boat speed—but with the easy gait of a heavy, comfortable 
cruiser. 

And then comes that demonstration of push-button sail- 
ing in which a stomach-churning heel is righted as if by 
magic. The reason for this is not magic, but is suspended 
underwater: a hydraulically controlled wing-tipped canting 
keel. Canting, or tilting, the keel to windward allows the 
boat to take a more upright stance, and a boat's sails are 
most efficient when they are absolutely vertical (just as a 
plane's wings generate the most lift in level flight rather 
than banking into a turn). Level sailing is also far more 
comfortable for passengers and requires far less effort from 
the crew than heeling. 

A boat's keel provides a low center of gravity for stability 
and prevents it from being pushed sideways by the wind. 
Wings, appendages that jut out horizontally from either 
side of the keel, were first used on the 1983 America's Cup 
racer Australia II. They proved such an advantage that the 
United States lost the Cup for the first time in 132 years. 

*Procyon's winglets are larger than those of the 
America's Cup boat and represent a substantial improve- 
ment,” says designer Chance. (They extend about four feet 
to each side.) “In operation, the keel cants as much as 25 
degrees to the windward side so that if the boat heels, say, 
20 degrees, the keel is actually canted over 45 degrees. In 
that case, half of the load is carried by the winglets." 
Without the wings, canting the keel would allow the boat to 
slip sideways. 

The canting operation is initiated by a 5-inch diameter 
hydraulic piston that generates up to 35,000 pounds of 
force to move the 10-foot-long 12,400-pound keel. The pis- 
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ton acts on a 3-foot arm, which runs through the hull bot- 
tom in line with the keel. The skipper activates the system 
simply by pressing the “up port" button for a left-hand tilt, 
or the "up starboard" button to tilt the keel to the right. 

Working in tandem with the canting keel to provide sta- 
bility is a movable ballast system that uses 2 tons of water 
carried in several tanks throughout the hull. *Shifting the 
ballast to windward keeps the boat from tipping over," says 
Chance. "You can also change the geometry of the hull in 
the water. For example, as you sail downwind, the bow 
tends to bury, creating drag. By shifting the 2 tons of water 
ballast aft, you adjust the boat's trim. That method is com- 
monly used on offshore racing boats to improve speed." 

This stability, together with a hydraulic sail-control sys- 
tem, makes Procyon manageable with a crew of only two 
or three hands. 

On a conventional boat of this size, at least three beefy 
crew members—affectionately called deck apes—would be 
required just to handle the sails. For example, lowering the 
forward sail on such a boat typically requires a crew of four 
or more: While the helmsman steers the boat into the 
wind, a second crew member stationed at the mast releas- 
es the rope that hoists and holds up the sail. The third and 
fourth crew members positioned on the forward deck gath- 
er the sail as it comes down and put it in a bag. These two 
crew members also have the unenviable duty of stuffing 
nearly 1,000 square feet of cloth into a sack as the forward 
deck, slick with sea spray, heaves up and down with the 
waves. 

Aboard Procyon, that same operation can be handled by 
the lone helmsman from the safety of the cockpit. A rope, 
wound around a drum at the lower front corner of the sail, 
leads to a winch near the steering wheel. Without leaving 
the wheel or the safety of the cockpit, the skipper can push 
a button—located on the same panel as the buttons for the 
keel—to start the winch turning, the drum spinning, and 
the sail winding up like a vertical window shade. The sys- 
tem, called roller furling, allows the sail to be rolled up par- 
tially or completely, depending on wind conditions. 


he boat's second striking—some might say out- 

rageous—innovation is shockingly visible, even from 

afar. Instead of being a conventional single upright, the 
mast is a bipod A-frame mast, constructed of carbon fiber. 
The design, which resembles a Gothic arch, has several 
advantages over a single-pole mast. 

"The bipod mast frees the leading edge of the sail, which 
boosts efficiency and helps the boat sail upwind because 
the mast is not there to disrupt airflow," explains Ben Hall 
of Hall Spars, the Bristol, R.I., company that built the mast 
using a process similar to that of papier-máché. 

Like the forward sail, the aft, or mainsail, is equipped 
with roller furling. It can be partially unrolled if the wind is 
very strong, or completely unrolled in lighter winds. Some 
yachts today are already equipped with roller furling main- 
sails so that they can be handled by a small crew. Unfor- 
tunately, these systems are extremely inefficient at produc- 
ing the aerodynamic lift that makes a sailboat move and 
have therefore been limited in their application. 

AII roller furling systems have a certain amount of sag. 
In other words, the leading edge of the sail does not form a 
straight, vertical edge, but is deflected into a curve. The 
conventional mast, however, remains perfectly straight 
and partially blocks the airflow at the leading edge of the 
sail. ^Roller furling is great, but you can't use it effectively 
with a conventional mast in the way," Hall says. "The bipod 
mast overcomes that problem by freeing up the leading 
edge of the mainsail." 

The automated sail handling system also improves safety, 
and, combined with the boat's extra stability, allows the 


PUSH-BUTTON 
SAILING 


HYDRAULIC PISTON 


Procyon to have a larger sail area—some 2,000 square feet. 
“We have 40 percent more sail area than a comparable but 
conventionally rigged boat,” says Harken. “We can theoret- 
ically afford all of the power that the additional sail area 
generates because we can put out and take in as much sail 
as we want at any time.” Without these features, the boat 
could be tipped over by the wind. 

All of the lines that set, trim, and furl the sails lead into 
the cockpit within reach of the helmsman. Therefore, as 
wind speeds increase, the skipper can, from the safety of 
the cockpit, reduce the amount of sail Procyon is carrying. 
With the improved efficiency and larger sail area, the con- 
cept yacht is 10 to 15 percent faster than a conventional 
boat with more limited “sailsmanship.” 

Another important advantage to the bipod rig is that it 
requires less structural support—and therefore less 
weight—than that needed in a conventional hull, according 
to Chance. “The bipod mast sits on the edge of the hull 


rather than in the middle,” he says, “and the edge is like a 
girder, retaining all of the strain. Therefore, there are no 
loads in the middle of the boat.” 

The difference is like that between a car with a frame 
and a car with unibody construction: The conventional 
mast functions like the heavy, steel undercarriage found on 
frame cars, whereas the bipod mast transfers loads directly 
to the hull skin, which bears the load like the body of a 
lighter and more modern unibody automobile. 

Remember papier-máché from kindergarten? Some 
chicken wire, little strips of newspaper, and plenty of glue 
and soon you had a Halloween mask to be proud of. A ver- 
sion of that simple process was used at Hall Spars to build 
the two-legged carbon-fiber mast for Procyon, although the 
work was far more exacting and the result, of course, much 
stronger. Jeffrey Kent, head of Hall Composite Co., a divi- 
sion of Hall Spars, describes the process. 

[Continued on page 118] 
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Precious Metal. 


* Most available 1/2-ton power. Standard anti-lock brakes." * 
+ Insta-Trac,™ the most relied-upon 4x4 system in America. 


* Two-side-galvanized steel and standard base-coat/clear-coat 
paint for superior rust protection. 


* 3-year/36,000-mile Bumper to Bumper Plus Warranty. No deductiblett 


Chevrolet. The best resale value of any full-size pickup.” Levs face it, you get 
what you pay for. And a Chevy retains more of its original value than any other full-size pickup. So, while 
you're out there making a buck, America’s best-selling truck is working hard to help you keep it. 
Chevrolet. The trucks you can depend on. The trucks that last. 
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The Heartbeat Of America Is Winning." 


YOU'VE LITERALLY NEVER SEEN OR HEARD 
ANYTHING LIKE IT. 


IT PLAYS MOVIES, CONCERTS AND EDUCATIONAL PROGRAMS ON 
LASERDISC WITH STUNNING PICTURE CLARITY AND CD SOUND. 


IT ALSO LETS YOU PLAY AND PROGRAM FIVE CDs. 


a fe 
\ aa 


INTRODUCING THE WORLD'S FIRST 5-CD/LASERDISC PLAYER, 
THE CLD-M90 FROM PIONEER: 


FIVE HOURS OF CDs. TWO HOURS OF LASERDISC. 
ZERO BOREDOM. 


Call 1-800-421-1606, ext. 115 , for the dealer nearest you. 


CLD-M90 5-CD/LaserDisc Player 


H^ theaters equipped with 


giant-screen TVs and surround 


sound are stimulating new forms of 


‘OLUTION 


video entertainment. In this special 
home-electronics section, you will also 
discover how powerful new satellites 
are beaming movies to compact an- 
tennas. And the most radical change 
in video — high-definition television — 
has finally emerged from laboratories 
in up-to-date digital formats. Get 
ready for ultra-sharp cinerama-style 


pictures with CD-quality audio. 


If the first phone had been one 
of the AT&T Cordless 5000 Series, 
these might have been the first 
words spoken. Because only 
ies incorporates 
sound technology to 
virtually eliminate static and 
give you crisp, clear sound. And 
thats no surprise considering 


the 5000 Ser: 


ATST 5000 Series 


Available at AT&T Phone Centers and other retailers: 
© 1991 AT&T. All rights reserved. 


its made by the same folks 
who've been making depend- 
able, technologically innovative 
communications products 
from the very start. 

So come hear the 5000 
Series from AT&T It's the first 
and last word in cordless 
phones. 


tep into this theater and you will notice lighting 

and decorations that recreate the atmosphere of 

Radio City Music Hall in the 1930s. As you stroll 

under the marquee and past the box office, you 
will spot a candy counter with a popcorn machine. A vin- 
tage red Coca-Cola machine is nearby. Neon lighting 
creeps around fine woodwork, highlighting movie-star pho- 
tos and posters in glass casements. By the time you get to 
the screening room, where rows of plush chairs face the 
main curtain, the barrage of stimuli is dazzling. That was 
the goal of Theo Kalomirakis of Theater Design Associates, 
the interior designer of some of the most opulent home the- 
aters anywhere. Yes, this is a home theater. 

Not all home theaters are quite as lavish as this West 
Hartford, Conn., installation by the Brooklyn, N.Y.-based 
Kalomirakis, but the number is growing. According to the 
industry’s TV Digest, sales of projection televisions in the 
first half of 1991 approached 350,000, equal to the total for 
all of 1990. As nesting instincts turn more Americans into 
homebodies—and as the screens of multiplexes shrink 
closer to the size of big-screen home TVs—the home thea- 
ter is becoming less of a luxury reserved for Hollywood 
moguls and more of a staple in upscale homes. 


REVOLUTION 
sewn 
— 


BY MARK FLEISCHMANN 


The trend is being led by those movie lovers who have 
the money and the room to duplicate a multi-sensory expe- 
rience, not just to buy bigger televisions. Although several 
TV makers market deluxe sets—with big screens, multi- 
channel sound, and other frills—as “home theaters," these 
are no more home theaters than self-cleaning ovens are 
kitchens. In the same way that stereophiles opened the 
ears of console owners to the true possibilities of sound re- 
production, home theater owners reject single-box sets in 
favor of separate screens, speakers that emit four- or five- 
channel Dolby Pro Logic sound, and audio-video receivers 
or an even more elaborate, powerful array of separate de- 
coders and amplifiers. 

To fill this equipment with quality pictures and sound, a 
good home theater also includes a laser disc player, hi-fi 
VCR, and a library of movies on disc and videocassette (es- 
pecially those encoded with surround sound). Finally, the 
room itself is an important component of the system. 

The large screen, whether front projection, rear projec- 
tion, or direct view, is the most obvious part of any theater 
experience. It magnifies emotional impact. In one shot, the 
big picture can deliver the facial expressions of players 
on home plate, the pitcher's mound, and second base, or 
the intimacy of a Bogart- 
Bergman clinch. Small- 
Screen viewers may have 
tried to get that intimacy by 
sitting close to the TV set, 
but at such short distances, 
scanning lines become visi- 
ble; large-screen viewers, on 
the other hand, have the lux- 
ury of watching at a comfort- 
able distance. 

In a small home theater, a 
larger-tube direct-view (stan- 
dard) set may suffice. The 
largest practical tube size is 
35 inches measured diago- 
nally. Suitable models are 
available from Mitsubishi, 
JVC, RCA, and Toshiba at 
list prices from $2,500 to 
$3,000. Keep in mind, how- 
ever, that built-in frills such 
as stereo speakers and sur- 
round-sound capability mat- 
ter less with a home theater 
screen, which usually re- 
ceives and displays the pic- 
ture while external compo- 
nents handle audio reception. 


THEATERS 
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THE ULTIMATE CUS 


Rear-projection TVs are similar to direct-view sets in 
that they’re self-contained, but they produce the picture 
differently. The cathode-ray tube (CRT) in a rear projector 
does not form the screen; instead it’s behind the screen, 
beaming the picture through a lens barrel. 

Early rear-projection sets suffered from swift drops in 
brightness when viewers moved away from a front and cen- 
ter position; that’s where the sets’ internal lenses directed 
the most light. Improved optics have solved the problem. 
Now the chief hane of rear projectors is the bright fluores- 
cent light in sales showrooms, which obliterates a picture 
designed to be viewed under the low-light conditions that 
prevail in a home theater. 

The rear projectors with the best brightness and color 
range in size from 40 to 50 inches, though models of 60, 70, 
and up to 120 inches (for a renegade Mitsubishi) do exist. 
Selections from Hitachi, Philips, Pioneer, RCA, Sony, 
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TOM HOME THEATER 


2 A 10-foot screen highlights a custom-designed 14-seat home 
theater in West Hartford, Conn. (photo above left). This in- 
stallation was created for a larger 16-by-24-foot room. The 
front projector is a Belgian-made Barco 600S monitor fitted 

< with Sony glass lenses—as opposed to plastic—to optimize 
video f Surround-sound gear includes a Shure HTS 
5300 decoder, QSC 1200 and 1400 power amplifiers (three 
of the first, two of the second) located in the equipment rack 
(above, right), and JBL speakers: model 4671 for the three 
front ls, four pairs of the in-wall S-3 for the rear and 
sides (diagram left), and a 4645 subwoofer . The front chan- 
nels enjoy "biamplification," a strategy that assigns an am- 
plifier channel to each driver in each speaker; the resulting 
sound is unusually dean and powerful, much more theaterlike. 
The audio-video sources include super-VHS (Panasonic PV- 
4764), super-Beta (Sony SL-HF360), and a laser disc (Pio- 
neer LD-W1, which plays both sides of a disc). Tying it all to- 
gether are a JVC JX-S900 switcher and an AMX custom 
remote-control system. The lighting is arranged in four differ- 
ent modes. The designer, Theo Kalomirakis, calls them “envi- 
ronments,” for various stages of the evening’s presentation. 
The total cost of the theater, including equipment and interior 
design work, is about $250,000. 


Toshiba, and Zenith range in price 
from $2,400 to $6,400. 

Front-projection sets offer the 
largest screens, about 7 to 10 feet. 
Inadequate brightness and color left 
many viewers of early front projectors 
dissatisfied, but newer models from 
Barco, Pulsar, Vidikron, Zenith, and 
other manufacturers have redeemed 
the category with vastly improved 
performance. Prices range from 
$3,995, for Zenith’s soon-to-be-avail- 
able PV890X, to five figures for the 
best-looking industrial models, sold to 
businesses, bars, and corporate con- 
ference rooms. 


ithin most front projectors is a 

trio of CRTs that produce a 

picture by shooting streams of 
red, green, and blue light at a screen. 
The light beams must be in perfect 
convergence to form a focused picture. 
That’s a job for a technician, one that 
can require numerous adjustments 
every few months. 

Manufacturers are seeking solu- 
tions to this major inconvenience. 
Harman Video's Series II monitors 
—three models priced from $6,000 to 
$10,000—tackle it with a simplified 
digital convergence system: With a re- 
mote control, the viewer aligns the 
CRT beams against an on-screen grid 
pattern. Mitsubishi's VS-1000R 
($6,499) takes another tack, making 
the beams of the three CRTs converge 
within the projector itself; the unified 
beam is then directed toward the 
screen. 

The ultimate solution, though, may 
be to replace the CRTs with liquid- 
crystal panels. Early liquid-crystal- 
display consumer models by Kodak and Sharp were 
plagued by a honeycombed grid pattern that resulted from 
having too few picture elements, or pixels, in each panel. 
The new Sharp XG-2000 ($7,495), however, produces a pic- 
ture up to 150 inches wide with a pixel matrix that’s virtu- 
ally invisible from seven or more feet away. This LCD pro- 
jector’s 217,945-pixel panel is a vast improvement over 
earlier models with just 89,505 pixels. Sharp also offers a 
steeply priced high-definition model. Other manufacturers 
may exploit liquid-crystal technology in future years. 

A home theater being completed by Kalomirakis in Sad- 
dle River, N.J., uses a CRT-driven industrial Sony front-pro- 
jection set equipped with a device that doubles the number 
of scan lines, which will mesh with future high-definition 
television (HDTV) formats. Until a U.S. HDTV standard 
emerges, upscale viewers will have to settle for improved- 
definition TV, which sharpens resolution somewhat by us- 
ing computer enhancement to double the number of scan 
lines [“Sharpies,” Nov. ’88]. When HDTV arrives, however, 
this Sony set will be retrofittable to the new signal. 

The Saddle River theater heralds the future of television 
by using an aspect ratio of 16:9 (screen width to height), 
with masking to adapt it to narrower or even wider for- 
mats. This is currently not an option with consumer-level 
video monitors in the United States, but that may change. 

Wide-screen rear-projection prototypes have been shown 
by Hitachi and Toshiba. JVC has shown a direct-view mod- 


A MID-RA 


NGE REAR-PROJECTIO 


THEATER 


JARED SCHNEIDMAN 


A rear-projection set like the 53-inch Sony KPR-53EX30 
($4,600) is the best choice for a 15-by-20-foot room. Audio- 


video sources might include a disc player, such as Panasonic's 
1X-101 ($600), and a super-VHS VCR, like Mitsubishi's HS-U65 
($999). The screen, not the speakers, should dominate the 
room, so investigate in-wall speakers from a/d/s, Boston 
Acoustics, Infinity, or Sonance. Like the Snell Acoustics System, 
the Sonance 45 ($695 a pair) is a two-way speaker with an 8- 
inch woofer. Three speakers for the front channels and two 
smaller Sonance Ils ($265 a pair) for the rear are sufficient (dia- 
gram above). This system’s hub is the Yamaha RX-V1050 au- 
dio-video receiver ($1,199), which provides 110 watts to each 
front channel—and 30 watts to each rear channel. In addition 
to the necessary Dolby Pro Logic mode, Yamaha’s surround de- 
coder has four non-Dolby digital sound field processing sur- 
round modes. Total cost: $8,620. 
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SMALL THEATER 


The best screen for a 12-by-18-foot-room home theater is a 
direct-view set, such as the 35-inch Toshiba CF3566A 
($2,700). For audio-video sources, find an inexpensive laser- 
combi player, such as Philips’ CDV400 ($599) and—if you 
don't already have a stereo VCR—a VHS hi-fi/MTS unit, 
such as Mitsubishi's HS-U55 ($699). For front left and right 
speakers, which will receive the most amplifier power, try 
the Snell Model J/Ill ($680 per pair), an excellent hand-built 
American speaker. Add three smaller speakers (front center, 
rear left, and right; diagram above) with NHT’s convenient 
Zero 3-Pack ($270). Then tie the system together with a 
moderately priced audio-video receiver, such as the Kenwood 
KR-V7030 ($499). Total cost: $5,450. The total cost without 
a TV and main speakers: an affordable $2,070. 
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el at electronics shows, while Thom- 
son introduced its direct-view Space 
Receiver in Germany and Italy last 
summer. By 1993, the FCC is expected 
to select an HDTV transmission stan- 
dard in the 16:9 ratio used by all these 
sets, so wide-screen TVs are likely to 
be fixtures in home theaters of the 
near future. Meanwhile, big-screen 
models conform to standard TV's as- 


pect ratio: 4:3. 
T in movies goes back to Fantasia, 
the film in which Walt Disney's 
dinosaurs slugged it out in symphonic 
surround sound. Disney used a combi- 
nation of front, side, and rear speak- 
ers to recreate Leopold Stokowski's 
orchestral glory. In a home theater, 
audio requirements include wide fre- 
quency response, wide dynamic range, 
and well-defined stereo separation 
to maximize the surround decoder's 
performance. 

Today, the most costly home thea- 
ters employ Dolby Pro Logic—the pre- 
ferred five-channel Dolby home-sur- 
round mode, with three channels in 
front and two in back—using separate 
surround decoders and amplifiers. 
The most reputable makers of home- 
surround decoders are Lexicon, Shure, 
and Fosgate. 

Most surround systems use “ma- 
trixing" to extract center- and rear- 
channel information from two-channel 
sound tracks. Anything present in 
both stereo channels at the same time 
is read as “left plus right" (L+R) and 
sent to the front-center channel. 
Anything “out of phase,” or coming out 
of the two stereo channels a split sec- 

ond apart, is read as “left minus right" (L-R) and is sent to 

the rear. Dolby Laboratories has created these standard 
surround ems for both theatrical and home use. 

A less expensive way to enjoy surround sound is through 
an audio-video receiver, essentially a modern update of the 
venerable audio receiver. Besides a receiver's usual fea- 

> tures—two amplification channels, a preamplifier, an AM- 
FM tuner, and audio switching—an audio-video receiver 
adds three more channels, surround decoding, video-with- 
audio switching, and a programmable remote control. The 
olid audio-video receivers are made by Kenwood, Luxman, 
Mitsubishi, Onkyo, Pioneer, Sony, Technics, and Yamaha, 
among others. Four-channel Dolby Surround models 
should be avoided in favor of five-channel Dolby Pro Logic. 

Some of the best surround-sound products are part of the 
THX-approved family of surround-sound gear, a standard 
devised by Lucasfilm. Current THX licensees include Altec 
Lansing (speakers), Audio Design Associates (decoder and 
amplifiers), Duntech Audio (speakers), Fosgate-Audionics 
(decoders and speakers), Lexicon (decoders), Miller & 
Kreisel Sound (speakers), NAD (amplifiers), Snell 
Acoustics (speakers), Technics (a full surround system), 
and Triad Speaker/LPC. 

Like so many other things, surround sound is going digi- 
tal, at least in movie houses. Dolby Laboratories has an- 
nounced a new Dolby Stereo SR-D format for 35mm film. 


[Continued on page 124] 


he concept of multichannel audio 


Preserve 
Your World 


In concept it's simple: if you pack it in, pack 
itout. To make the trip easier Pentax 

makes the IQZoom 105R — lots of features, 
one compact piece of equipment. Use 
auto focus, auto exposure, and smart 
flash for point-and-shoot ease. Or emulate 
SLR performance through creative use of 
two macro settings, exposure compensa- 
tion, multi-exposure setting, time-lapse 
shooting, multiframe self-timer, and 
38-105mm power zoom lens. 
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ike many families living outside urban areas, the 
McNeills of Stedman, N.C., didn't have a lot of easy 
choices when it came to watching television. Cable 
TV wasn’t available in their area, and the nearest 
video store was 13 miles away in Fayetteville. A convention- 
al satellite TV system would have given them additional 
channels, but the movies it delivers would have lagged sev- 
eral months behind video release dates. And the system’s 
huge dishlike antenna wouldn't have done much for the ap- 
pearance of the McNeill’s backyard. Besides, the cost of a 
complete satellite setup, starting at $2,000, was out of their 
financial orbit. 

Today, however, the McNeills enjoy the sort of TV that 
could make them the envy of families throughout the country. 
Using a small satellite dish and an indoor receiver-decoder 
box provided by a service called PrimeStar, the McNeills now 
tune in a variety of regional “superstations,” such as Atlanta’s 
TBS or Chicago’s WGN, for a monthly subscription fee of $24. 
For an additional “pay-per-view” charge of $3.95 or $4.95, 
they can watch the same new movie releases they could rent 
from a video store without leaving their living room. “It saves 
a lot of driving time, and it shows the movies we want to see,” 
says Dwanda McNeill. “It’s very convenient." 


Moo 
REVOLUTION 
Higher-power 
satellites are 
shrinking the 
size—and cost 
—of home dishes, 
serving up 
dozens of new 
viewing options. 
HDTV may also 
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Welcome to the brave new world of direct-to-home satel- 
lite broadcasting, a world in which viewing choices are 
expanding and prices and dishes are shrinking. A new gen- 
eration of home satellite equipment and services, made pos- 
sible by more powerful communications satellites and ad- 
vances in digital transmission techniques, is set to give 
millions of TV watchers options they never had or couldn't 
afford before. Eventually, these options will include not only 
more channels and movies, but also a diverse array of 
sports, music, special-interest, and educational programs 
that are unlike anything that exists today. It may also be 
the avenue by which high-definition television (HDTV) first 
makes its way to the American public. 

Television-by-satellite is not new, of course. Backyard dish- 
es have been around since the late 1970s, and today more 
than three million people in the United States, mostly in ru- 
ral areas, have satellite service. Movies-by-satellite isn’t a 
new concept, either. Cable TV companies, such as HBO and 
Showtime, have been beaming movies to dish owners for 
years. But the high cost of the receiving equipment coupled 
with the overbearing size of the dish antenna—typically 10 
feet or more in diameter—have dissuaded many people from 
buying such systems. So, too, has the fact that satellite 
broadcasting has offered little 
programming that isn’t al- 
ready provided by cable alone, 
a fixture in 60 percent of 
American homes. 

The latest satellite ven- 
tures, however, could change 
a lot of minds. Known loosely 
as direct broadcast satellite 
(DBS) systems, new services 

PrimeStar and the 
soon-to-be-launched SkyPix 
transmit their broadcast sig- 
nals through medium-power 
satellites instead of the rela- 
tively low-power satellites 
used by other services. These 
newer services also use high- 
er radio frequencies, called 
the Ku-band, rather than the 
C-band frequencies used by 
existing satellite systems. 
The combination of stronger 
signals and higher frequen- 
cies means that the receiving 
antennas can be smaller and 
less expensive. A typical dish 
for a medium-power Ku-band 
service is approximately 


MARK YANKUS 


Easily mounted satellite dishes, such as this 36- 
inch design for SkyPix's upcoming medium-power 
satellite service, are providing for new viewing 
options in homes where standard backyard 
dishes have been considered impractical. 


three feet in diameter and costs be- 
tween $300 and $700. 

Satellite dishes will eventually get 
even smaller and less expensive as 
high-power satellites are launched 
over the next few years and program companies begin using 
another portion of the Ku-band known as the Broadcast 
Satellite Service (BSS) band, which was allocated by the 
Federal Communications Commission (FCC) specifically for 
DBS services. The BSS standard calls for wider spacing of 
satellites, which, by reducing interference from neighboring 
satellites, makes it easier for small dishes to discriminate 
between them. That, plus the higher signal strength of 
these satellites, allows the dishes to be as small as 15 to 18 
inches in diameter—or about half the size of the already 
downsized Ku-band dishes (see drawings, next page). Prices 
may be cut in half as well, dipping as low as $300. 

The FCC has granted permits for high-power DBS sys- 
tems to several applicants. Two of them, Hughes Communi- 
cations in El Segundo, Calif., and United States Satellite 
Broadcasting in St. Paul, Minn., have announced joint plans 
to build and operate a nationwide system beginning in 1994. 


In addition to making the dishes 
smaller and less costly, high-power 
satellites and the BSS frequencies will 
probably change the shape of many 
antennas too. Flat antennas that can 
be placed indoors or out may become as common as the bowl- 
shaped dish models that now clutter backyards. 


United States. Since the late 1980s, millions of 

Japanese and British viewers have been receiving 
DBS services via high-power satellites and small, inexpen- 
sive dishes. Several other countries, including Germany 
and France, have new DBS systems already in orbit. But 
the great geographic dispersal of the U.S. market, the 
widespread adoption of cable TV, the lack of cooperation 
among communications-related companies, and govern- 
ment bureaucracy have all worked against DBS in the 
United States. That hasn't kept some from trying, but DBS 
has been a litany of failures thus far, from Communications 
Satellite Corp. (COMSAT) in the early 1980s to the recently 
disbanded Sky Cable. 


N one of this is science fiction; it's merely new in the 
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Beginning with the new medium-power services, howev- 
er, DBS finally appears ready to get off the ground. In keep- 
ing with the home theater trend, the initial emphasis is on 
movies. But unlike traditional movie services, such as HBO 
and Showtime, whose offerings lag several months behind 
those of video stores, DBS services get the latest hits about 
the same time as video stores. And DBS services are inter- 
active: You tell them what you want to watch and when. 


oth PrimeStar and SkyPix work basically the same way. 

After consulting your subscriber guide or an on-screen 

menu, you decide which movie you want to see, punch in 
the channel, and press a button on your remote control unit 
to order it. The receiver box instantly transmits the order via 
phone to the satellite service, which beams the movie to your 
receiver and onto your TV screen at the next scheduled start- 
ing time. The fee, $3 to $5 per movie, is automatically 
charged to your account (see SkyPix’s Pay Per View). 

To date, PrimeStar allows you to tape the movie as you 
watch it, but that may change: PrimeStar is looking into 
copy protection, something SkyPix already has announced 
it will implement. A special copy-protection code, embedded 
in the signal, will render it unrecordable. SkyPix will charge 
a higher price (about $10 or more) for delivering popular 
movies free of copy protection. 

PrimeStar, a service offered by a conglomerate of nine na- 
tional cable television companies plus satellite provider 
G.E. American Communications in Princeton, N.J., takes 
primarily a cablelike approach to its business. Rather than 
asking customers to buy the satellite dish and receiver-de- 
coder box, in most regions it charges a one-time installation 
fee of about $150 and leases the equipment for a monthly 
subscription fee, typically between $19.95 and $34.95. In 
some regions, however, PrimeStar distributors will require 
customers to buy the dish, for $300 to $500, and pay $20 to 
$25 per month for the box. In either case, the service offers 


Most existing dishes are 
about 10 feet in diameter 
because they're designed to 
concentrate signals from low- 
power (8-to-16- watt) satel- 
lites that use C-band radio 
frequencies and are spaced 
within 2 degrees of one an- 
other along the orbital arc. 
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seven big-city superstations plus nine audio-only channels, 
such as Classical Collections and Minnesota Public Radio. 
Most important, perhaps, it also gives you access to round- 
the-clock pay-per-view movies on three additional channels. 

Now available in more than 100 communities, PrimeStar 
is scheduled to reach all areas of the United States by early 
1993 and will be distributed mainly through a network of 
cable companies. It is designed principally as a complement 
to current cable services, says PrimeStar, though you can 
elect to use it as a replacement for cable if you're satisfied 
with its channel selection. In addition to movies, the compa- 
ny says it plans to broadcast sporting events and concerts 
on its pay-per-view channels. It also hopes to offer a number 
of services aimed at specific audiences; the first such at- 
tempt, a Japanese-language broadcast originating in Japan, 
is available as an optional channel. Future programming 
might also include HDTV broadcasts and an electronic- 
mail-style message service. 

The leasing concept is attractive not only because it mini- 
mizes the up-front costs of satellite service, says John 
Cusick, president of PrimeStar Partners in Bala Cynwyd, 
Pa., but because it minimizes the risk of buying into evolving 
technologies. PrimeStar, for example, already has upgraded 
the receiver-decoder it provides for subscribers, adding push- 
button movie ordering and more security features. It's also 
working on a receiver attachment that will employ compres- 
sion techniques to add more channels. *Over the last decade, 
we've seen people buy and upgrade their equipment three or 
four times to keep pace with the changes,” notes Cusick. “Do 
we really want to go through that again?" 

The downside is that the monthly leasing fees are never- 
ending; you could wind up paying for the equipment several 
times over after only a few years. 

SkyPix, which is scheduled to be available by the end of 
this year or early next year, also has a movies-by-satellite 
approach, but takes a different—and in some ways more ad- 


SATELLITE POWER INCREASES 


Stronger signals from more powerful satellites and wider spacing of a 
cent satellites will make smaller dishes, or antennas, possible. — 
dishes are less ex; 'e and easier to install. A large-dish C-band system 
now costs about $2,500. Smaller-dish Ku-band systems typically cost 
about $700 or could simply be leased. 


Newer dishes designed for use with medium-power 
(about 45-watt) satellites using Ku-band frequen- 
ies are typically 1 meter, or 39 inches, in diame- 
ter, though satellite spacing is still 2 degrees. 


Future antennas will average 
roughly 18 inches in diame- 
ter and be available in either 
flat-panel or dish styles 
thanks to high-power (about 
125-watt) satellites that use 
a portion of the Ku-band fre- 
quencies. These frequencies 
allow a more generous 9-de- 
gree spacing between satel- 
lites. High-power systems 

are already in place in 

Japan and elsewhere, 


JARED SCHNEIDMAN 


vanced—form than PrimeStar. For starters, SkyPix intends 
to sell, rather than lease, the satellite equipment, working 
through consumer electronics dealers. Major retail chains 
such as Nobody Beats The Wiz and Curtis Mathis have al- 
ready signed up. (SkyPix says, though, that some of its 
dealers may offer leasing plans as well.) A complete pack- 
age consisting of a 36-inch dish, a 250-channel receiver, and 
a remote-control unit will sell for $700. In some areas of the 
country, such as Miami and Seattle, a 48-inch dish will be 
necessary because cities located on the periphery of the 
United States will receive a weaker signal. The cables and 
instructions needed to set up the system will be included, or 
it can be professionally installed for about $100. 

There will be no monthly subscription fee for the basic 
SkyPix service, according to SkyPix Corp. in Kent, Wash., 
though there may be a charge for optional channels, such as 
the regional superstations. 

But SkyPix’s distinguishing feature is its extensive use of 
digital technology. Because the service's signals are encoded 
in streams of numerical data (ones and zeros) rather than 
sent out as analog wave forms, the company claims the pro- 
gramming will suffer no loss of image clarity or color or au- 
dio fidelity in the transmission process. And the picture 
should be more vivid too, at a resolution of 480 lines com- 
pared with about 330 lines for ordinary TV broadcasts and 
about 220 for a VHS videotape. 

Digital technology is also central to SkyPix's movie strate- 
gy. By using complex computer algorithms to compress 
signals into a kind of digital shorthand, the company man- 
ages to squeeze eight programs into the transmission space 
that is normally required for one. That, in turn, will allow 
SkyPix to offer 80 channels—many of which will be used 
to show pay-per-view movies. And by offering each movie 
on several channels at once and staggering the starting 
times, SkyPix ensures you will never have to wait more than 
30 minutes to watch a film. With some popular movies, the 
maximum wait may be as little as 15 minutes. The net effect 
will be the nearest thing so far to “movies on demand." 


ith consumers already snapping up big-screen TVs 
We digital audio equipment for their home the- 

aters, summoning movies to the screen without 
leaving home could be the next logical step (see “Home 
Theaters,” this issue), says Rick Selvage, senior vice presi- 
dent of SkyPix. “Tape rentals are really an archaic way to 
distribute movies to people,” he insists. “Why should you 
have to go out in order to stay home and watch a movie?” 

Whether or not SkyPix’s movies-on-demand concept 
catches on, its use of digital signals and compression is un- 
doubtedly a harbinger of things to come. 

People who plan to buy or already own the bigger dishes 
designed for C-band services aren't necessarily out of the 
DBS picture, either. With the proper receiver, these systems 
are capable of tuning in Ku-band services such as SkyPix 
and PrimeStar (both intend to make their receivers avail- 
able separately from their dishes for just this purpose). And 
C-band even has a new DBS-like service of its own called 
TVN, a pay-per-view movie service backed by a pair of ma- 
jor Hollywood studios, Paramount Pictures and MCA. TVN 
offers 10 movies on 10 separate channels, 24 hours a day, for 
$4 per showing. TVN movies are currently tapeable, but the 
company is now looking into copy protection too. At least 
initially, TVN is concentrating exclusively on the 15 million 
homes in rural America not served by cable. 

Does DBS spell the end for cable TV? Not anytime soon. 
Cable is now well-entrenched as the primary broadcasting 
delivery vehicle in the United States, and that won't be un- 
done quickly, if ever. And newer satellite services may even 
make cable TV better by giving cable monopolies something 
they're not used to: a run for their money. “Cable’s here to 


SKYPIX'S PAY-PER-VIEW 


‘CUSTOMER SERVICE 


JARED SCHNEIDMAN. 


SkyPix will enable you to order movies, concerts, sporting events, 

and other pay-per-view broadcasts via satellite by continuously | 
beaming encrypted signals on dozens of channels to your satellite 
dish and receiver box, which then decrypts the signals as needed. 

To order a movie with your SkyPix system, for example, you 
would use the buttons on your SkyPix remote to make a selection 
from a listing of movie titles, prices, and starting times that appears 
on the TV screen. Once you've made a selection, the receiver box 
checks to see how much, if any, credit remains on your prepaid 
monthly balance. If there's enough credit, the receiver debits your 
account, instantly “authorizes” the order and decrypts the digital 
signals so you can watch the movie. If there's not enough money 
in your account to cover the movie's cost or you're paying by credit 
card, the receiver, which is also connected to your telephone lines, 
automatically places a toll-free call to check with SkyPix's cus- 
tomer service center to authorize the purchase—a process that 
takes about two minutes to complete. Once it gets the OK signal, it 
then decrypts the movie. 

The receiver also calls customer service periodically to update 
information on your account, though SkyPix says the receiver will 
not attempt calls when the phone line is busy and will yield the line 
when you pick up the phone to make a call. You can check your 
own account balance and review the movies you've watched re- 
cently through on-screen menus as well.—C. O. 


stay, but these new satellite services create a competitor for 
cable that it never had before,” notes Charles Hewitt, presi- 
dent of the Satellite Broadcasting and Communications 
Association in Alexandria, Va. “It’s a very healthy situation.” 

In the near term, at least, video stores and VCRs aren't. 
on the endangered species list, either. At $1 to $3 per tape, 
renting videos is still cheaper than pay-per-view in most in- 
stances. And there are other advantages to taped movies: 
You can watch them repeatedly over the course of two or 
three days (no small factor with children's videos), for exam- 
ple, and you can put the movie on "pause" for crucial pop- 
corn runs to the kitchen. ^We've gotten very used to watch- 
ing movies and listening to music on our own schedules," 
says Neil Kohrn, president of Communications Strategists 
Inc, a Roswell, Ga., consulting company specializing in 
satellite issues. 

While it's true that video stores are in no real danger, 
even hard-nosed realists such as Kohrn are optimistic about 
the overall prospects for DBS. "There are too many inter- 
ested customers, too many interested companies, and too 
many good technologies for it not to succeed," says Kohrn. 
“It’s just a question of timing, pricing, and packaging." 
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ow do you improve o 


The New LeSabre 


Buick LeSabre has earned an 
enviable reputation for quality. Of 
course, that didn’t stop the people 
at Buick from striving to make 
LeSabre even better. 

Safer 
The new LeSabre offers the 


safety of anti-lock brakes (ABS), as 


a symbol for qu 
You mak 


well as a standard driver-side air And the spacious trunk is easil 

bag supplemental restraint. accessible, thanks to the new lo 
Roomier e E liftover design. 
LeSabre's Quieter 

6-passenger 

seating now 

gives you even 

greater front 

headroom and 

rear legroom. 


he car that became 
ty in America? 
t better. 


2ars. Wind noise is reduced to a 
whisper, while special acoustical 
nsulation all but banishes road 
16ise from the interior. 


qualities that make the new Buick 
LeSabre even better, please call 
1-800-531-1115. 

Or better yet, we invite you to 


see your Buick dealer and enjoy a 
test drive today. 


More Powerful 
The LeSabre's 3800 V6 engine 
10w offers even more horsepower. 
et it gets an EPA estimate of 18 
iles per gallon city/28 highway. 
To learn more about the 


BUICK. 


The New Symbol For Quality 
In America. 


1991 GM Corp. All rights reserved. [c 
LeSabre isa registered trademark of GM Corp. | GM 
Buckle up, America! L 


GREAT FINDS 


T Home Remodeling Kit 
HOMES HEMDEN. Item #062813 $3495 
; Whether you are designing your 
own home, an addition or a 
remodeling project, this 1/4" 
scale kit allows you to see your 
plans in 3D before you build. 


brick, stone, decking, windows, 
skylights, interior walls, 


, landscaping materials 
le people. It comes 
ign manual and model 
building instructions, reusable 
floor plan grid and furniture and 
bath symbols. Using the kit can 
improve your design, help make 
your ideas clear to the architect 
and save time and money. 


Rainbow Light 
Item 4063813 — $59.95 
This 4" black cube proj 


or ceiling. It can project 
the rainbow more than 60! 
and can be plugged into 
any household electrical 
outlet. This is a great help 
in getting kids to sleep and 
fun at parties or just to 
relax with after a long day. 


The Griffo Grill Picnic Cooler 
Item #063701 $29.95 Item #061203BK $85.95 
Unique new Griffo-Grill® rack This high-tech picnic cooler is 
measures 16" x 12" and lightweight and unbreakable. 
allows you to grill delicate Keeps food cold for hours. 
fish and seafood without Size: 10 3/4" x 7 1/2" x 14 
anything falling into the 1/4". Weight: 6 1/2 Ibs. It 
coals. Made of heavy comes complete with 
steel with durable service for four, 
including cups, plates, 
forks, spoons, ste: 


Weather Station spatula-stop edge 
Item #063214 $64.95 makes it easy to turn knife, can opener 

his beautiful hand-rubbed solid ^ — fillets, Fits gas or and corkscrew. It 
American black walnut weather charcoal grills, also includes a 
station h: dual le thermometer < 
and barometer. The plaque of the Jenn-Air® and GE, heavy duty 

is lacquered solid brass. stoves. Stick- nylon 

resistant and carrying 
washable strap. 


Time Pyramid Item #063214 $69.95 
This original and unique creation continuously changes form while 
indicating accurate time in line with the bottom pointer. The moving 
sculpture/timepiece composes a perfect pyramid every three hours. 
New Microsoft Flight Simulator Aircraft & Scenery Designer 
Item #063810 $39.95 
This software enhances Microsoft Flight Simulator version 4.0 or 
] later (Also available from us, Item # 063811 for $59.95.) 
Choose from an expanded fleet of aircraft including the state-of- 
Porta $39.95 747. xps 5 
jade Item # 063809. the-art Boeing 747-400 as well as an enhanced aircraft design 
TUBAble Seca an facility. Create and modify roads, rivers, bridges, mountains, 
'ortable security sensor detects x fae - 
intruders heat and motion ina 15 x 8° Duildings, navigation beacons, runways and more. For IBM& 
protected space. Acts as a greeting PC's and Compatibles with 640K RAM memory with one 5 1/4" 
device for customers, tracks childrens’ Or 3 1/2" disk drive. MS-DOS® or PC-DOS operating system 
ins and outs and is an auto torch light version 2.0 or higher, CGA, EGA (with 256K video memory), 
for climbing out of bed in the dark. PS/2® graphics system, VGA or Hercules® graphics card adapter. 
To Order Call 1-800-447-7868 
Write to TMM by Mail, Dept 06111R, 280 Summer St., Boston, MA 02210 
We accept MasterCard and Visa or send a check or money order. Please include $4.00 per item. for shipping and handling Residents of CA, 
CT, IL, MA, MI, and NY must include the applicable sales tax. Please allow 2 to 4 weeks for delivery. If you just can't wait, we will ship your 
order Federal Express® two to three business day delivery for an additional $8.00. Customer satisfaction is guaranteed.. 


ggs are flying at AT&T Bell Laboratories in Murray 

Hill, N.J. The eggs are computer-generated images 

that simulate TV pictures. As each egg floats across 

a monitor screen, it creates rapidly shifting shadow 
patterns—but the visual distortion such movement often 
adds to TV images is missing. 

Meanwhile, a parade is being shown on a TV screen at 
the David Sarnoff Research Center in nearby Princeton, 
N.J. The images are so sharp that viewers can read quar- 
ter-inch-high white letters on a green street sign. 
Conventional television never looked this good. 

The flying eggs and crisp parade are part of two separate 
lab demonstrations of digital high-definition television 
(HDTV), an emerging technology that delivers images up 
to five times sharper than those broadcast using current 
transmission standards. Researchers developing HDTV 
systems share a common goal: to replace the current North 
American broadcast standard, which is based on analog 
technology, with a new standard for transmitting pictures 
and sound digitally, in strings of zeros and ones. But the 
three groups now vying to define the standard for digital 
HDTV in the United States are taking decidedly different 
paths to that goal, although all share common features. 


LZERLJL3EJ 
REVOLUTION 


New broadcast 


The current television transmission standard, devised in 
the early 1950s by the National Television Systems 
Committee (NTSC), is woefully outmoded in light of the 
technology advances made in the past three decades. On 
today’s big-screen TVs, images transmitted using the 
NTSC standard appear limited and indistinct. HDTV is 
nothing less than an effort to bring television into the late 
20th century. 

Part of that effort involves determining which technolo- 
gy will serve as the HDTV standard. Last summer, the 
Advanced Television Testing Center (ATTC) in Alexandria, 
Va., began testing competing HDTV systems. The center, 
which is financed by private industry, will recommend a 
new standard to the Federal Communications Commission 
(FCC) by next June. Based on the test results and the 
ATTC’s recommendations, the FCC is supposed to estab- 
lish a new standard within a year. 

Some industry observers believe that establishing an 
all-digital HDTV standard would put the United States in 
a leadership position for advanced television. HDTV sys- 
tems now being developed or already operating in both 
Europe and Japan are based on research and technolo- 
gies—both digital and analog—more than 20 years old. 

The FCC has set some 
ground rules for the new 
broadcast standard. First, 
the new format will not elim- 
inate the existing NTSC 
standard, so that today’s TV 
sets will receive the same 
channels in the HDTV era. 
Second, the high-definition 


standards to 


send television 


images into your 


home as strings 


wide-screen 


BY MARK FLEISCHMANN 


system must use standard 
TV channels. The idea is to 
broadcast HDTV and NTSC 
signals simultaneously so 
that either type of receiver 
can tune in the program. The 
additional channels needed 
for HDTV will be available 
because of | stringent geo- 
graphic spacing of channels 
(see More Channels for 
HDTV). 

These ground rules pre- 
sent a tough assignment for 
developers because HDTV 
images contain so much 
more visual information 
than NTSC images. This in- 
formation can be expressed 
in bandwidth, the amount of 


ITAL 
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Top: A researcher at AT&T Bell Laboratories summons high-definition 
wide-screen images of flying eggs to screens. The computer graphics 
images help demonstrate the immunity to distortions of a proposed 
AT&T-Zenith HDTV system caused by movement within the images. 
The two pictures above contrast the AT&T-Zenith Digital Spectrum 
ter hag rait those from a standard 
television system (right). stem compresses ra al 
high-definition TV signal into a ji format that 
can etl broadcast over standard television channels. Transmitter 
power can be reduced by more than 90 percent because of the 
digital technology, say the developers. 
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signal space needed to carry both 
types of pictures and sound. An 
HDTV signal needs a bandwidth of 
about 30 megahertz, while a conven- 
tional NTSC signal uses only 6 mega- 
hertz. The only way to fit a 30-mega- 
hertz signal into a 6-megahertz 
channel is to compress it, leaving out 
nonessential information. Proposals 
for compressing and broadcasting 
HDTV changed significantly during 
the past year to meet the FCC’s 
ground rules. Previously, researchers 
had estimated that high-definition 
broadcasts would require at least 9 
megahertz of bandwidth. These early 
proposals were based on analog-sig- 
nal standards or combinations of ana- 
log and digital signals, such as the 
format now being used for satellite- 
to-home HDTV broadcasts [“Now 
Playing in Japan: High-definition 
TV,” May]. 

But the announcement last year by 
General Instruments Corp. (GI) that 
it could compress digital HDTV sig- 
nals enough to fit into NTSC band- 
widths triggered similar announce- 
ments from competing developers. 

The ATTC is reviewing four all-digital HDTV proposals. 
The Massachusetts Institute of Technology (MIT) and GI, 
which together have formed the American Television 
Alliance (ATVA), are responsible for two of the four propos- 
als. Another comes from AT&T and Zenith Electronics 
Corp., and the fourth proposal was developed by the 
Advanced Television Research Consortium (ATRC), a 
group that includes the Sarnoff Research Center, the NBC 
network, North American Philips, and Thomson 
Consumer Electronics. The ATTC also is reviewing two 
non-digital systems: Narrow Muse, an analog HDTV for- 
mat from NHK, Japan’s broadcast authority, and 
Advanced Compatible Television (ACTV), an extended-def- 
inition format proposed by the ATRC [“Picture Perfect,” 
June '88]. Extended definition is compatible with the 
NTSC standard. 

The four all-digital HDTV proposals use two different 
methods to compress signals. One is motion compensation, 
a way of anticipating the movements of objects from one 
picture frame to another and eliminating redundant infor- 
mation. This is accomplished by calculating the difference 
between two successive picture frames and then transmit- 
ting only those elements in the second picture that are dif- 
ferent. The other compression method is transform encod- 
ing, which chops images into blocks and turns the blocks 
into digital code. Most of the code consists of digital zeros, 
which are highly compressible. 

All of the proposed systems offer images with a wider as- 
pect ratio, meaning greater width relative to height. The 
aspect ratio of all four is 16:9, about a third wider than 
NTSC's 4:3 ratio. Most movies made before the 1950s, 
along with all current TV programming, are 4:3; most 
newer movies are 16:9, although wide-screen ratios vary. 
HDTV screens, therefore, can display most or all of the pic- 
ture widths in movies that are now chopped off in most 
NTSC broadcasts. (So-called letter-box transmissions, 
which preserve aspect ratio by displaying black bars above 
and below wide-screen movie images, are common in 
Europe but not in the United States.) 

Two of the four digital HDTV proposals, one from ATVA 
and one from ATRC, create TV picture frames with inter- 


laced scanning, the same technique used in NTSC trans- 
missions. This means they transmit a picture field consist- 
ing of the odd-numbered scan lines, then a second field of 
even-numbered lines to complete a full picture. The other 
two HDTV proposals use progressive scanning, which 
means they transmit image frames all at once instead of in 
halves. 

Both methods have their strong points. Progressive- 
scanning systems transmit about twice as many full pic- 
ture frames per second (fps) as interlaced systems (60 fps 
versus 30 fps). That theoretically makes progressive sys- 
tems better for reproducing motion. If you've ever sat in the 
front row of a movie theater—where, at 24 fps, motion pic- 
ture can look like a series of quickly shuffled stills—you 
know why it’s desirable to have more frames per second. 

But interlaced systems also have an edge: more scan- 
ning lines per frame. Each frame in the two proposed in- 
terlaced systems contains 1,050 lines, compared with 787 
lines for the progressive-scanning formats and 525 for 
NTSC. Theoretically, the more lines, the sharper the pic- 
ture can be. 

The first of the four digital HDTV proposals to be an- 
nounced was GI's DigiCipher system, now called ATVA- 
Interlaced. The ATVA also proposed a second system, 
called ATVA-Progressive. The progressive-scanning propos- 
al from Zenith and AT&T is called Digital Spectrum 
Compatible (DSC). The interlaced proposal from the ATRC 
is known as Advanced Digital Television (ADTV). 


HDTV project, reveals that bargaining can be as 
much a factor in the HDTV standards race as circuit 
design. The professor is immersed in a conference call with 
several other scientists working for competing consortia. “I 
don’t see how we can use this to test a system if a single 
system proponent objects to it,” he tells the other conferees. 
Lim later explains that the rival developers are trying to 
agree on computer graphics suitable for the testing process. 
“Some test material might be better for some systems than 
for others,” he says with a smile. 

Each of the two all-digital transmission formats that 
MIT is developing with GI has three components in com- 
mon: video compression, audio compression, and trans- 
mission. In ATVA-Interlaced, both the video-compression 
and transmission components come from GI, although MIT 


[Continued on page 120) 


A visit with Dr. Jae S. Lim, who heads MIT's digital 
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Where to write for more information about home- 


TER GEAR AND DBS 


MORE CHANNELS FOR HDTV 


A VHF station using channel 7 could 
use UHF channel 34 for simulcasting 


CHANNELS 7/34 
‘TRANSMITTER 


JARED SCHNEIDMAN. 


Federal standards set minimum separations between TV broad- 
cast stations to reduce interference between channels. Stations 
using the same frequencies—called co-channel broadcasters 
—must be 155 to 220 miles apart, depending on the channel and 
the region of the country. Adjacent-channel stations must be about 
60 miles apart. Other channel restrictions exist because multiples 
of certain frequencies (harmonics) cause interference: UHF chan- 
nel 20, for example, can't operate near channels 34 or 35. Despite 
this geographic spacing, interference still occurs between stations 
in the form of superimposed pictures—"Venetian-blind" or "wind- 
shield-wiper" 3 

With digital HDTV, stations don't need such wide separations, 
say proponents, and that will free up enough extra channels so 
that stations can simulcast programs in both HDTV and standard 
NTSC formats. These factors make this closer transmitter spacing 
possible. First, HDTV stations can operate at lower power. 
Second, HDTV digital broadcasts don't have the types of carrier 
Signals that cause severe interference. Finally, sophisticated cir- 
cuits in HDTV receivers will do a better job of blocking interfer- 
ence.—John Free 


SERVI 


theater audio-video equipment: Analog & Digital 
Systems (ADS), One Progress Way, Wilmington 
MA 01887; Altec Lansing Consumer Products, 
Milford PA 18337; Aragon/Mondial Design, 2 Elm 
St., Ardsley NY 10502; Audio Design Associates, 
610 Mamaroneck Ave., White Plains NY 10605; 
Audio/Video Interiors, 21700 Oxnard St., Suite 
1600, Woodland Hills CA 91367; Barco, 1000 
Cobb Place Blvd., Kennesaw GA 30144; Boston 
Acoustics, 70 Broadway, Lynfield MA 01940; CE- 
DIA, 10400 S. Roberts Rd., Palos Hills IL 60465; 
Duntech Audio, 2401 S. 1560 W., Woods Cross 
UT 84087; Fosgate/Audionics, Box 70, Heber City 
UT 84032; Harman Video, 8380 Balboa Blvd., 
Northridge CA 91325; Hitachi Home Electronics, 
401 W. Artesia Blvd., Compton CA 90220; Infinity 
Systems, 9409 Owensmouth, Chatsworth CA 
91311; JBL Consumer Products, 240 Crossways 
Park W., Woodbury NY 11797; JVC, 41 Slater Dr., 
Elmwood Park NJ 07407; Kenwood USA Corp., 


2201 E. Dominguez, Box 22745, Long Beach CA 
90801-5745; Lexicon, 100 Beaver St., Waltham 
MA 02154; Luxman, Division of Alpine Electronics 
of America, 19145 Gramercy Place, Torrance CA 
90501; Miller & Kreisel Sound Corp., 10391 
Jefferson Blvd., Culver City CA 90232; Mitsubishi 
Electronics America, Electronics Division, 800 
Biermann Court, Mt. Prospect IL 60056; Lenbrook 
Industries Ltd., 633 Granite Court, Pickering 
Ontario LIW 3K1; NEC Technologies, 1255 
Michael Dr., Wood Dale IL 60191; NHT (Now Hear 
This), 537 Stone Rd., Building E, Benicia CA 
94510; Onkyo U.S.A. Corp., 200 Williams Dr., 
Ramsey NJ 07446; Panasonic/Technics Co., One 
Panasonic Way, Secaucus NJ 07094; Pioneer 
Electronics USA, 2265 E. 220th St., Long Beach 
CA 90810; Philips Consumer Electronics, Box 
555, Jefferson City TN 37760; Pulsar Video 
Systems, 7670 Clairemont Mesa Blvd., San Diego 
CA 92111; RCA/Thomson Consumer Electron- 
ics, N. Sherman Dr., Box 1976, Indianapolis IN 


46206-1976; Sharp Electronics Corp., Sharp 
Plaza, Mahwah NJ 07430-2135; Shure Brothers, 
HTS Division, 222 Hartrey Ave., Evanston IL 60202; 
Snell Acoustics, 143 Essex St., Haverhill MA 
01832; Sonance, 961 Calle Negocio, San 
Clemente CA 92672; Sony Corp. of America, 
Sony Dr., Park Ridge NJ 07656; Theatre Design 
Associates, 894 Union St., Brooklyn NY 11215; 
Toshiba America Consumer Electronics, 82 
Tolowa Rd., Wayne NJ 07470; Triad Speakers 
LPC, 9106 N.E. Marx Dr., Portland OR 97220; TVN 
Entertainment, 100 Wilshire Blvd., 16th Floor, 
Santa Monica CA 90401; Vidikron of America, 150 
Bay St, Jersey City NJ 07302; Yamaha Corp. of 
America, 6600 Orangethorpe Ave., Buena Park CA 
90622-6600; Zenith Electronics Corp., 1000 
Milwaukee Ave., Glenview IL 60025-2493. For more 
information on direct broadcast satellite services 
write: PrimeStar Partners, 100 N. Presidential 
Bivd., Bala Cynwyd PA 19004-1172; SkyPix Corp., 
25528 74th Ave. South, Kent WA 98032 
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|| Where the Pros and Handymen Shop 


ORDER TOLL FREE 


1-800-533-5545 


Sale Prices Good Thru 11/30/91 Key #11808 


Quality Products at 
zm. Discount Prices! 


wo G 6 Watt, 

wien Generator, 12"x 26" Solar Panel 
has cast iron sleeve. — Amps: 40 at 15.4 Volts max. 
ltem #16425 lom #3366 

Sale $399.99 Sale $119.99 


Turns any 

light fixture into 

|a security system! 
No extra wiring! 

Works indoors or out! 
Requires a 9. Volt battery, 
not included. Item #162 


.. Mounting hardwi 
angle. ltem #14224 


Sale $699.99 


Duct Booster® 
Moves 300 CFM for up to 50% 
greater heating and cooling 


power. Fits ducts 5" in diameter Wi E 


- 
‘or more and in reciangiar ducts ©) t 

at least 3-1/4" deep. 40-Watt Fasco. à 
motor draws .51 Amps. UL listed. 

18-month limited warranty tem #18000 
Sale $43.99 


ar 250,000 BTU 

x Propane Heater 
It's adjustable down to 75,000 BTU. 
Has plotsaety control valve and 
spark ignition. Use 100 Ib. propane 
cylinder (not included). ltem #1736 


Sale $139.99 
¢ 


1500 PSI 

Pressure Washer! 

5-HP Kawasaki engine. 

Low-oil shutoft. 

3 GPM Triplex 

plunger pump. 30' hose, gun. Item #157141 

Sale $569.99 
35" Log Blaster with 
Cushioned Handle 
12 Ib. log splitter maul. Item #11911. 


Sale $19.99 


20 Ton Vertical/Horizontal 
Hydraulic Log Splitter 
Splits 24" logs in horizontal or vertical 
ition. 40,000 Ibs. of power. 6° x 6- H- 
eam with 4" bore x 24” stroke cylinder, 
5 HP engine, 11 GPM cast iron 2-stage 
pump, auto-return valve. 
> kem #1160 


Sale $789.99 


Send for your FREE 13 


! DISC T CATALO 

H Name. 

| Address EM. 
| city State Zip H 
H Key #11808 SEND TO: NORTHERN, H 
l P0.8 2 
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X-30 (Continued from page 751 


gration. “This approach has worked 
very well for the Japanese. It’s a way 
of being a leader in a technological 
area by building a competitive envi- 
ronment on a large enough base of 
people. We want to maintain our lead 
in aerospace.” 


Scram! 


The thrust needed to push an X-30 
into double-digit Mach numbers will 
come from a hybrid ramjet-scramjet 
propulsion system. Ramjets are sur- 
prisingly uncomplicated devices that 
have been used for decades to power 
missiles. A classic ramjet consists of a 
pinched tube with fuel injectors inside 
and a cone (pointed end forward) in 
the front end. This cone slows incom- 
ing supersonic air to subsonic speed, 
thereby compressing and heating it 
for efficient combustion. The resulting 
exhaust gases expand out the widen- 
ing aft end of the tube at a velocity 
higher than that of the inlet air, pro- 
ducing thrust. 

Ramjets function well from slightly 
above Mach 1 to around Mach 6, 
where they become extremely hot and 
inefficient due to the drag created by 
compressing the fast-moving air- 
stream. To go beyond Mach 6, a ram- 
type engine must be able to mix fuel 
with air flowing through it at super- 
sonic speeds, then complete the burn- 
ing process in a fleeting instant—a 
feat engineers like to compare to 
lighting a match in a hurricane. This 
variant is called a supersonic-combus- 
tion ramjet, or scramjet [^Mach 25 
Scramjets," Apr. '86]. 

The mere millisecond or so avail- 
able for burning inside a scramjet 
makes a chemically fast-reacting fuel 
mandatory. Hydrogen fits the bill. The 
light element has a major shortcom- 
ing, however. Its low density dictates 
that enough liquid hydrogen to fuel 
an air-breathing SSTO craft occupies 
a very large volume. Fortunately, liq- 
uid hydrogen can be chilled to the 
point that it becomes a half-solid, 
half-liquid slush. Using denser slush 
hydrogen as fuel promises to reduce 
the aircraft's takeoff weight by as 
much as 30 percent from that of a liq- 
uid-fueled design. Still, peeling away 
the X-30's skin would reveal insides 
dominated by a huge cryogenic fuel 
tank. 

Updated versions of ramjet-scramjet 
designs developed in the 1960s under 
Air Force contracts are the heart of 
the NASP propulsion system, says 
ram-engine expert Robert D. Wilson, 
director of aero-propulsion at Mar- 
quardt Co. in Van Nuys, Calif. The 
long, rectangular engines are able to 
shift from ramjet into scramjet mode 


without mechanically altering the in- 
ternal path through which the 
airstream flows (see Propulsion From 
Zero to (Maybe) Mach 25). “You could 
build two separate engines to do all 
this stuff, but it wouldn't be worth the 
weight penalty," he observes. The trick 
to making the same engine run under 
quite different conditions is using sets 
of fuel injectors situated at different 
points along its internal walls. A con- 
trol system automatically varies the 
fuel-injection point in concert with the 
location of the engine's combustion 
area, which shifts upstream in the 
flow path as flight speeds increase. 

From three to five of these ram- 
scram modules will be ganged togeth- 
er to form the X-30's main source of 
propulsion. Researchers at various 
labs report that experimental ramjet 
and scramjet engines so far have gen- 
erally come close to their predicted 
performance goals, though the thrust 
levels achieved in testing remain clas- 
sified. Much of the research on hyper- 
sonic flight and propulsion has been 
conducted at NASA's Langley Re- 
search Center in Langley, Va., where 
work has continued at low funding 
levels since the 1960s. 


Not much air up there 


Anyone who has hiked in tall 
mountains has experienced Earth's 
atmosphere thinning rapidly with al- 
titude. How then is an air-breathing 
craft going to fly to the edge of space 
without "suffocating"? This much is 
known: Scramjets will run in deathly 
thin air. “When you're going 17,000 
miles per hour, molecules can be pret- 
ty far apart, yet you're still gathering 
a lot of them up each second," says 
Tim Geohegan, the program's combus- 
tor analytical design coordinator. 

The upper limits for speed and alti- 
tude of the scramjet-powered portion 
of an aerospace plane's flight are a 
great unknown. Morsels of insight in- 
to conditions at Mach 10 to Mach 17 
have been gleaned from testing small 
scramjet and airframe models in 
pulse-type wind tunnels that can mo- 
mentarily generate hypersonic airflow 
by uncorking huge tanks of high-pres- 
sure compressed air. 

“It will probably go Mach 17," 
Barthelemy predicts, “but will it go 
Mach 18, or 22, or 25? We just don’t 
know. The high end of the scramjet 
mode is the uncertain one. That’s 
where you're starting to experience an 
increasingly small difference between 
thrust and drag. Eventually the drag 
will get worse than the thrust pro- 
duced—that’s the point where you 
just have to turn on a rocket for a fi- 
nal push to orbit. But there’s no way 


to know in advance at what speed this 
will occur.” 

The X-30's modest-size restartable 
rocket engine will also be used to 
push it out of orbit and into a descent 
trajectory for an unpowered glide 
back to Earth. Should things go badly 
during the first approach to a runway 
landing, the two-member crew will be 
able to make a go-around and second 
approach, a luxury space shuttle pi- 
lots don't have. 

Rockwell Corp's space systems divi- 
sion in Downey, Calif., has built an 
engineering simulator to help develop 
the X-30's cockpit design. “An X-30 
approach will be very similar to a 
space shuttle approach, and pretty 
close to an X-15's," says Air National 
Guard Maj. Gen. Joe H. Engle, an en- 
gineering consultant involved in 
Rockwell's project who has flown both 
vehicles back from space. *An X-30 
landing wouldn't be too strange at all 
for a shuttle pilot, or for any pilot for 
that matter. The approach is quite 
Steep, and it's impressive the first sev- 
eral times. But after enough simula- 
tor practice, the timing becomes very 
natural. Once you leave the outer 
glide slope, you have about 25 seconds 
before you run out of lift and speed 
and have to touch down. You develop 
a kind of internal clock—time stretch- 
es out a bit, and you just know when 
those 25 seconds are up and the main 
landing gear touches the runway. 
Climbing in an X-30 will be unevent- 
ful by comparison." 


Starting from a standstill 


Questions about how the X-30 may 
behave at hypersonic speeds would re- 
main purely academic if the plane 
couldn't get off the ground. The ele- 
ment of the propulsion system that 
moves the craft from a dead standstill 
to somewhere near Mach 3 is one of 
the most highly classified areas of the 
program, so engineers will discuss it 
only in the vaguest terms. 

How might the secret system work? 
One version under development “uses 
no turbojets or any kind of rotating 
equipment in any of the flow paths," 
says Phil Maddox, project engineer for 
the low-speed oxidizer element of the 
program at Rockwell Corp.’s Rocket- 
dyne division. His reference may be to 
a liquid-air cycle engine, which uses 
liquid-hydrogen heat exchangers to 
liquefy atmospheric air entering the 
inlet duct. The liquid air and liquid 
hydrogen are then mixed and burned 
in a rocket-type combustion chamber. 
Such engines were built and tested a 
number of years ago. Various pulse- 
type ramjet engines (like those power- 
ing German buzz bombs in World War 
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II) are also known to be able to get a 
vehicle moving from zero mph. In ad- 
dition, though they might not prove to 
be the most attractive solution from 
the standpoint of weight, turbine en- 
gine designs are still being considered 
in the ongoing “trade studies” scruti- 
nizing the advantages and shortcom- 
ings of many combinations of propul- 
sion hardware. 


The plane is the engine 


Designers speak of the planned X- 
30 as having an “integrated” air- 
frame and propulsion system. They 
mean this literally. No longer can the 
engines be thought of as discrete 
bolt-in modules like those found in 
rockets or conventional jet aircraft. 
“The whole bottom of the vehicle is 
truly an inseparable part of the 
propulsion system,” says Bill Imfeld, 
NASP director of engineering at 
Wright-Patterson. 

The underbody performs two key 
functions. First, it provides lift. The X- 
30 belongs to a category of aircraft 
known as lifting bodies. Developed 
through extensive flight research in 
the 1960s, lifting bodies are blunt, es- 
sentially wingless craft. The most fa- 
miliar lifting body is the space shuttle, 
which uses its contoured underbody to 
develop enough lift to keep from drop- 
ping like a stone on its steep, unpow- 
ered glide back from orbit. 

The second role of the X-30's under- 
body is to perform a large share of the 
inlet-air compression and exhaust-ex- 
pansion work by which the scramjets 
produce thrust. At supersonic and hy- 
personic velocities, shock waves trail- 
ing back from the aircraft's nose inter- 
act with the curvature of the forward 
underbody to trap a portion of the 
airstream, squeeze it—thereby rais- 
ing its temperature—and force it into 
the scramjets. Further compression 
occurs in the tapered inlet ducts be- 
fore hydrogen is added and combus- 
tion occurs. 

As the hot exhaust stream (com- 
posed largely of water vapor) roars 
out the back ends of the scramjets, 
the crescent shape of the aft under- 
body controls the rate at which the 
gases expand to optimize the thrust 
developed. In effect, the underbody 
beneath the X-30's tail fins will be- 
have like half of a rocket's exhaust 
nozzle sliced lengthwise. 

With the lifting-body airframe and 
the propulsion system so fundamen- 
tally a part of each other and with all 
the unknowns regarding the tempera- 
ture and pressure levels that ultra- 
high-Mach velocities will create on 
the X-30's skin and inside its scram- 
jets, it’s a wonder designers have a 
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clue about how to begin sculpting a 
shape that might work. They wouldn’t 
without supercomputers. 

The NASP program would have 
been unthinkable before the advent of 
powerhouse computers able to churn 
quickly through millions of calcula- 
tions used in the young discipline of 
computational fluid dynamics (CFD) 
to model aerodynamic events of pre- 
viously imponderable complexity 
[“Winging it into Space,” May ’89]. Dr. 
Joe Shang, technical manager of the 
computational aerodynamics group at 
Wright-Patterson, is only one part of a 
network of supercomputer-equipped 
researchers contributing to the NASP 
program that has included three-quar- 
ters of the CFD specialists in the coun- 
try. “We are able to see things, such as 
heat-transfer information, that you 
cannot see any other way. A possible 
hot spot can be avoided this way,” he 
explains. 

CFD and flight testing will dovetail 
intimately if an X-30 finally rolls out 
onto a runway at Edwards Air Force 
Base and takes to the skies. When the 
cautiously structured test program 
unfolds and flight speeds push past 
about Mach 8, CFD and flying will be- 
gin to play leapfrog with each other. 
As the airplane pushes notch by notch 
into the little-understood conditions 
at high Mach numbers and altitudes, 
data pouring in from its sensors will 
be incorporated into the CFD data 
base—which can then be used to 
make meaningful predictions about 
what to expect during the next flight 
into the unknown. 


Uncertain, expensive, exciting 


At this point, the NASP effort is a 
collection of research-and-develop- 
ment projects—some more mature 
than others—sharply focused on an 
extremely demanding goal. Barthele- 
my summarizes his program’s evolu- 
tion this way: “At first the NASP idea 
was an airplane nicknamed ‘the pig’ 
because it had everybody’s favorite 
system in it and it weighed one mil- 
lion pounds. I really think that some- 
times you have to go through this 
phase and then realize what a mon- 
ster you're talking about and get back 
to basics. Now we've got an airplane 
roughly the size of the shuttle orbiter 
that should weigh 340,000 pounds at 
takeoff. The entire program to build 
and fly the plane could cost $5 billion 
to $10 billion. We want to go around 
the Earth at least once to claim we've 
gotten to orbit. If we can show that 
getting something into space really 
can be much less expensive, there’s a 
market to be developed. A lot more 
things will start going into space." tms 
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you achieve your training goals. 


Send for your FREE catalog today! 


Send today for NRI's big, free catalog that describes every aspect of 
NRI's innovative computer training, as well as hands-on training 
in other growing high-tech career fields. 

If the coupon is missing, write to: NRI Schools, McGraw- 
Hill Continuing Education Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 


IBM and AT are registered trademarks of the IBM Corporation. R.A.C.ER. and QuickTech are 
registered trademarks of Ultra-x, Inc. West Coast is a member of the Syntax Group. 


SEND CARD TODAY FOR FRE 


NEW! Ultra-X ostic 
hardware and software for 
fast, accurate troubleshooting | 


Mires McGraw-Hill Continuing Education Center 
Schools 4401 Connecticut Avenue, NW, Washington, DC 20008 


VÍ Check one FREE catalog only B Computer Programming 


C PC Software Engineering Using C 
C MICROCOMPUTER SERVICING C Desktop Publishing & Design 
O TV/Video/Audio Servicing B Word Processing Home Business 
Cj Telecommunications CJ Bookkeeping & Accounting 


C Industrial Electronics & Robotics O Air itioning, Heating, & Refrigeration 
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O Automotive Servicing | check for deals | 
| 
| 
| 


Now you train with and keep the 
latest in diagnostic hardware and 
software: the extraordinary 
RA.C.E.R. plug-in diagnostic card 
and QuickTech menu-driven 
software, both from Ultra-X. Using 
these state-of-the-art tools, you 
learn to quickly identify and : 
service virtually any computer I Address 
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Cut Fuel Bills 


HEARTH-AID © II america's 
FAVORITE FIREPLACE HEAT EX- 


CHANGER. 
COOL AIR 1 


Increases Heat Output by 500% 
"Custom Fit to "Super Efficient 
any Fireplace. stainless steel 
Heat Exchanger. 
“Best Value 

No extras to buy 
controlled, works *No dangerous 
automatically. Creosote Buildup 
And best of all you can enjoy your fireplace 
while saving on your heating bills because with 
Hearth-Aid Il * you don't need to sacrifice your 
fireplace's appearance or the delight of an open 
fire to be energy efficient 


FOR FREE COLOR BROCHURE 


Write Hearth Heat & Beauty 
or P.O. Box 404 
Abbeville, AL 36310 
1-800-829-6128 
TOLL FREE 


tically” 


Call 


MOTORQWHEEL 


Practice wheel & rim safety, 
and we'll give you this solid 
bronze belt buckle. 


Avoid needless accidents! Ask 
for the wheel & rim safety train- 
ing kit provided jointly by The 
Goodyear Tire & Rubber Com- 
pany and Motor Wheel Corpora- 
tion. Post the charts in your 
garage. Train your service people 
in proper procedures. And we'll 
send you a free Think Safety belt 
buckle. 

Write Wheel/Rim Safety Dept.. 
1116 N. Washington, Lansing, 
MI 48906-4841. 


EXPRESS IER y... 


A safety education program 
sponsored jointly by 


GOODSYEAR 
and 
MOTORGWHEEL — 
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High-tech trickles down (continued from page 781 


my, the Civic VX power plant, offered 
initially only in the hatchback model, 
makes for a lively, quick-accelerating 
package that’s handsomely wrapped 
in a new aerodynamic envelope with a 
well-designed interior. The new hatch- 
back features a neat double-action 
door that allows the rear window to be 
opened separately from the tailgate, 
and a driver-side air bag is standard 
equipment. 

The Civic Si and VX VTEC engines 
come at a price premium, however, an 
exact figure is not yet available, says 
Honda. For those who don’t want to 
pay that premium, the Civic also 
comes with a base 1.5-liter 8-valve 70- 
hp engine or a 16-valve 102-hp fuel-in- 
jection engine. In fact, the Civic line 
now has more engines than body 
styles; Honda has dropped the high- 
hat station wagon, and the new CRX 
models will get a separate engine be- 
ginning next spring. 

A lengthened wheelbase and sub- 
stantial suspension modifications help 
push the new Civic series into the 
sports-sedan handling category, even 
with the economy engine and base 13- 
inch tires. Steering is precise, body 
roll is minimal, and cornering is bal- 
anced. With the high-output Si engine 
and P185/60 14-inch tires, Honda’s 
economy car becomes even more of an 
overachiever. The new Civic Si has 
four-wheel disc brakes, while base 
models have front-disc and rear-drum 
brakes. The Civic EX, a four-door, 
high-performance model, features an- 
tilock brakes. 

Even more noticeable than the im- 
proved handling is a dramatic im- 
provement in ride—attributed to 
lengthened suspension travel, a stiff- 
ened chassis, softer spring rates, and 
a longer wheelbase. The pothole 
thump and fore-and-aft pitching that 
plagued earlier Civic models are virtu- 
ally eliminated. 


Higher output 


The VTEC system is noticeably ab- 
sent from the new Prelude—although 
rumors suggest that a high-output 
version with the VTEC valve train 
will surface later. Honda's sporty two- 
seater now has a base 2.2-liter 135-hp 
single-cam 16-valve 4-cylinder engine, 
the same as in the current Accord. The 
high-output Prelude Si produces 160 
hp from a 2.3-liter twin-cam 16-valve 
4-cylinder engine. 

The most innovative feature on the 
Prelude Si's engine block is the use of 
ceramic-lined cylinder bores, based on 
a system developed by Honda. The ce- 
ramic process is a radical approach to 
making aluminum engine blocks. 
Most of Honda's engines, including the 


base Prelude S model, use cast-in- 
place iron liners. The ceramic process, 
in contrast, uses porous, fibrous alu- 
minum oxide and carbon fiber liners 
in the cylinder bores that become part 
of an aluminum-ceramic matrix after 
the block is cast. The ceramic process 
is a significant new alternative to im- 
pregnating inclusions of silicon in the 
bores, the technique used by Mer- 
cedes, Porsche, and others for all-alu- 
minum engines. 

Rather than using Honda's ultra- 
simple rear-wheel steering system [“4- 
Wheel-Steering Showdown," Aug. 
"81], the new Prelude is equipped with 
a version of the all-electric steering 
gear first developed for the Acura 
NSX in a fully digitized, multiphase 
rear-steering system. Unlike the pre- 
vious all-mechanical system, which re- 
lies on a quirky steering gear for the 
rear axle that reverses itself at large 
steering wheel angles, the new setup 
is exquisitely smooth and adapts to 
high-speed maneuvering and parking 
with equal ease. Its computer is so- 
phisticated enough to enable Prelude 
engineers to build in a mild oversteer 
and then counter it with the rear-axle 
steering input when rear slip becomes 
objectionable—a design that maxi- 
mizes the dynamic benefits of rear- 
wheel steering. 

In fact, the all-electric steering rack 
used on the rear axle is superior to 
Honda's sometimes quirky hydraulic 
variable-boost power steering that 
performs the primary steering chores. 
This may lead some people to ques- 
tion why Honda uses the better sys- 
tem at the rear rather than the front 
of the car. 


Limited view 


The Prelude's styling is handsome 
enough, particularly from the rear 
quarter, but the hood line is higher 
than in earlier models, which dimin- 
ishes the expansive view through the 
windshield. More disconcerting is a 
new instrument panel that abandons 
the pod-type cluster for a high-tech 
*slotted" instrument array that is 
sometimes obscured by the steering 
wheel, along with an irritating light- 
ing system that causes some instru- 
ments to disappear when the head- 
lights are on in daylight. 

Like the Civic, the new Prelude is an 
expanded, more refined car. Unlike the 
Civic, much of this refinement is re- 
flected in the price, which now hits 
about $22,000 in the most expensive 
version, compared with $20,000 for the 
1991 Prelude. The Civic price range 
now runs from $7,000 to $12,000, 
which reflects mainly the installation 
of the driver-side air bag. 


Christmas Christmas Christmas 
Past 


Present 


Future 


AA This holiday season, give the gift of fitness. AA y 


This holiday season, help 
him take weight off and 
keep it off. The key isn't 
dieting — it's regular 
aerobic exercise. And the 
best way to get that exercise 
is a NordicTrack? cross- 
country ski exerciser. 


NordicTrack burns 


more calories. 


While exercise bikes, 
treadmills and stairclimbers 
only work the legs, 
NordicTrack works the 
upper and lower body. 
That's why it provides a 


superior cardiovascular 
workout and burns more 
calories — up to 1,100 per 
hour according to fitness 
experts. It trims the 
waistline and tones every 
muscle group in as little as 
20 minutes, three times a 
week. 


It's the program 


he'll stick with. 


Research shows that after 
5 years, 7 in 10 owners are 
still using their NordicTrack 
machines three times a 
week. That's not surprising. 


NordicTrack is easy, safe, 
enjoyable ... and it delivers 
results. 


Call today for a 
30-day in-home! 


Nordic rack 


A CML Company 


FREE VIDEO 


AND BROCHURE! 


1-800-328-5888 


EXT. 280K1 


NordicTrack, Dept. 280K1, 
141 Jonathan Blvd. N., Chaska, MN, 55318. 
(©1991 NordicTrack, Inc., A CML Company ‘All rights reserved. 


Sail by wire (continued from page 851 


“First we extrude aluminum 
molds, four female molds for each 
leg of the mast,” he explains. The 
molds, like the chicken wire of papi- 
er-maché, provide a skeleton for the 
composite mast. “A release agent is 
sprayed into the mold, and then we 
begin laying in the carbon fiber,” 
Kent continues. 

The strips of carbon fiber are paper 
thin ("th of an inch) and consist of 
144,000 individual fibers laid side by 
side to form a 12-inch-wide sheet. “It’s 
flexible in two directions,” Kent says. 
“But, like paper, it won’t wrap around 
a ball or any sort of compound curve 
without buckling.” 

The carbon fiber is supplied by 
Amoco Chemical, the yacht’s principal 
sponsor, under the trade name 
Thornel and is impregnated with a 
heat-sensitive resin, or glue, during 
manufacture. Called “pre-preg” fibers 
because of this process, they are 
stored in a freezer to prevent the resin 
from curing prior to use. 

“We get the material ready to go 
with a very precise amount of resin in 
it,” says Kent. Using just the right 
amount keeps weight down and en- 
sures the strength of the part. Anoth- 
er major advantage of applying this 
resin rather than a wet one in the con- 
struction process is that the material 
has a two-month working time. Once a 
wet resin is mixed with its catalyst, it 
begins to cure within hours, 


Lighter than aluminum 


Unlike the strips of newspaper used 
in papier-máché, the carbon fiber 
must withstand tremendous compres- 
sion and significant side loads while 
sailing. Because the material has only 
longitudinal strength, it is not laid 
haphazardly, but in specific orienta- 
tions to handle certain loads. 

"The first piece, which is the outer- 
most skin of the mast, is a zero," says 
Kent, meaning that the first strip is 
laid on the long axis of the mast. Half 
of the carbon fiber will have this orien- 
tation, but strips will also be laid in at 
+/-30, +/-45 degrees and 90 degrees to 
the long axis. 

“Between every two layers, we wrap 
the entire setup in a bag and pull a 
vacuum on it to squeeze out air bub- 
bles in a process known as debulking,” 
Kent continues. “After eight layers of 
carbon fiber, an adhesive film followed 
by a '/-inch-thick layer of honeycomb 
core is laid into the mold.” 

Eight more layers of carbon fiber 
follow before the more-than-45-foot 
section is put in an oven to cure. After 
4.5 hours at 250°F, a solid section is 
produced ready to be mated. A simple 
rabbet joint and resin hold the right 
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and left halves together, while an in- 
ternal carbon-fiber sleeve is used to 
bond the top and bottom. 

Once constructed, each leg of the bi- 
pod mast is painted, and fittings, such 
as the hinges for the base, are added. 
The result is a structure that weighs 
half of what it would if it was made 
from aluminum, yet is stronger and 
more rigid. During normal operation, 
each leg of the mast withstands up- 
wards of 41,000 pounds of compres- 
sive force. 


Charts on CD-ROMs 


Thornel carbon fiber is also used in 
the yacht’s rudder and to reinforce the 
hull and keel. Thermoplastic Torlon 
goes into all the ball bearings on 
board, instead of steel. It is light- 
weight and has antifriction properties 
that eliminate the need for lubrica- 
tion. The yacht’s dingy was built by 
Boston Whaler out of Xycon, a resin 
that has a smooth finish and high im- 
pact resistance. 

Even the anchor is innovative, al- 
though the material it is made from is 
old, familiar aluminum. It’s far lighter 
than conventional steel anchors, but it 
has a large surface area and a shape 
that helps it burrow into the sea bed 
to give it superior grappling ability. 

The canting keel, bipod mast, hy- 
draulic and movable ballast systems, 
and advanced materials all contribute 
to a new level of sailing ease and effi- 
ciency. But what about knowing how 
to get from point A to point B, a great 
source of anxiety for would-be yachts- 
men? Push-button sailing wouldn’t be 
complete without push-button naviga- 
tion, and Procyon has it. 

The days of the sextant and the ro- 
mance of navigation by the stars gave 
way to electronic instruments nearly a 
decade ago. But the Tru-Chart vessel 
management system aboard Procyon 
is the first system to integrate and in- 
terpret electronic data and position 
the vessel directly on a nautical chart 
while managing a host of other func- 
tions. Tru-Chart is a working example 
of the navigational aids that will begin 
appearing in automobile instrument 
panels over the next several years to 
help drivers find their way. 

The key to the Tru-Chart system, 
designed by Maptech Inc. based in 
Ventura, Calif., is a library of nautical 
charts scanned and stored optically on 
compact discs. The system runs on an 
IBM-compatible PC with a VGA color 
monitor and CD-ROM drive. 

Aboard Procyon, Tru-Chart is linked 
to both a long-range navigation 
(Loran) and Global Positioning Sys- 
tem (GPS) receiver. Loran is a land- 
based navigational aid; GPS is a new- 


er, space-based system. Both systems 
determine a vessel’s position by calcu- 
lating the time it takes for a radio sig- 
nal to travel from Loran ground an- 
tennas or GPS satellite antennas to 
the on-board receivers. 

Tru-Chart itself cannot get a posi- 
tion fix. Rather, it takes information 
from these receivers and an electronic 
compass to position a boat icon on the 
appropriate chart and point it in the 
right direction. The chart images on 
screen are exact replicas in color and 
detail of the original paper charts and 
have been magnified approximately 
three times for easy viewing. 

By zooming out, the navigator can 
plan a route by drawing a line on 
screen using a mouse or track ball, in- 
stead of plotting the course by hand 
with a ruler, divider, and pencil. The 
computer then determines the proper 
compass heading for each leg of the 
journey and tracks the vessel’s pro- 
gress. Vessel position, heading, and 
distance to landmarks are continuously 
calculated. 

Procyon’s radar is also linked to 
Tru-Chart, allowing the operator to 
overlay the radar image of surround- 
ing land masses and waterway traffic 
for comparison to the relevant area of 
the chart. Comparing the radar image 
of what is actually in the vicinity and 
what “should” be in the vicinity ac- 
cording to Loran and GPS receivers 
serves as a cross-check of all available 
data. 

The Tru-Chart system can also 
monitor vessel performance, manage 
communications, and display weath- 
er-satellite photos uploaded from an 
on-board receiver. 

The only differences between Tru- 
Chart and what will soon be found in 
automobiles are size and computing 
power. As the price of flat LCD color 
screens comes down and the size and 
cost of computing power falls, elec- 
tronic chart navigators will exist not 
only as vehicle-based systems but as 
hand-held units as well. 


A water (test) bed 


With its advanced features and 
handsome styling, Procyon could in- 
deed be a sailor’s delight—except, of 
course, for the $1.5 million price tag. 
But look at it as a test for innovations 
that could revolutionize the whole ap- 
proach to pleasure sailing and make it 
accessible to the many thousands who 
are now deterred by the signal irrita- 
tions of conventional sailboats. 

“We've got to make sailboats faster 
and easier to get under way,” says 
Harken. “We have to give them futur- 
istic styling and make them heel less. 
That's what Procyon is all about.” mS 


atroducing the original 
oncept in providing heat and comfort inside 
our car, van, truck, recreational vehicle or 
.obile home. 


12 volt D.C. instant auto heaters: 360, 
| 540, 720, 960, 1200, or 1500 watts. Delivers 100 cu. ft. of hot 
. air per minute. Very quiet operation. 
| Semi-automatic, with battery protector. Turns on and off 
by illuminated toggle switch. will turn 
. off automatically when car ignition is off. 

- Powered by your car generator/alternator. 
3 blower is 6.5" long and 4.5" square, 
' weighs three pounds. 
Heater coil is designed not to turn red for safety. 
Easy installation: connect red cable to battery positive; 
black cable to battery negative; one wire to ignition fuse; 
| and one wire to ground. 
unit includes blower, 
| cables, fuses or circuit breaker, and installation instruc- 


Phone How to Choose INSTAHEATER: (1) If you want to use 
as an initial supplemental heater, the amperage 

think warm this winter. Think the | draw of the you choose may be double that of 
reat concept. your car generator/alternator output. (2) If you want to use the 
! as a full time heater, the amperage draw of the 

ROER BY MAIL, BY PHONE, OR BY FAX: Gall (718) | rores choose should ids texosed your goneratorjalthroatar 

)6-1723, or fax (718) 476-2497. Phone and fax service avail- Gesn 

[le 24 hours per day. We accept Visa, Master Charge, check, a 360:P90; 360 watts; Differential temperatur 
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ooney order, C.O.D. (cash only in U.S.), or T. T. money from beten nlet acA oU cfe is11.4°F. 30amp 


melgn countries: draw. $249.00 per unit. 
ostage & handling only $5.00 per unit anywhere in the U.S. 540-P90. 540 watts. 17.1°F differential. 45 amp 
)0.00 per unit for Canada. $30.00 per unit for foreign | draw. $299.00 per unit. 
Asa iE 720-P90. 720 watts, 22.8°F differential. 60 amp 
efundable within ten days, except postage & handling. | draw. $349.00 per unit. 


960-P90. 960 watts. 30.3?F differential. 80 amp 


Dore models are available: from manual, | draw. $399.00 per unit. 

rmi-automatic, to fully automatic. For a 28 page full size illus- 1200-P90. 1200 watts. 38?F differential. 100 amp 
ated catalog, send $1.00 for postage & handling; for foreign | draw. $449.00 per unit. 

»untries, send $3.00. Besides 12 volt D.C. heaters, we also 1500-P90. 1500 watts. 47.4°F differential. 125 
nve 36 & 48 volt D.C. heaters for electric vehicles. amp draw. $499.00 per unit. 

ealership discount rates available upon request. Plugs into cigarette lighter. Checks the condition 


of your car battery, regulator, and generator/alternator. Highly 
recommended optional item: $15.00 each. 


------------------ 


P.O. Box 307, Woodside, New York 11377 
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Digital HDTV (continued from page 1051 


may influence the overall design, ac- 
cording to Lim. The format’s 2:1 inter- 
lacing delivers 1,050-line frames 
about 30 times per second. ATVA- 
Progressive is based on video-com- 
pression technology from MIT and 
transmission technology from GI. 

ATVA-Progressive sends 787-line 
frames about 60 times per second. 
MIT and GI are still debating who will 
contribute the audio compression for 
both systems. Lim says ATVA- 
Progressive’s audio compression is 
likely to come from MIT. Audio fidelity 
from the MIT system, and the others, 
is similar in quality to that from com- 
pact discs. 

Like the other major progressive- 
scanning system proposed, Zenith and 
AT&T’s DSC, ATVA-Progressive uses 
square picture elements (pixels), 
which are common in computer graph- 
ics, for easier interfacing with comput- 
ers. HDTV receivers could in fact dou- 
ble as high-resolution computer 
displays. MIT’s system differs in one 
important aspect: Instead of encoding 
and transmitting everything at the 
same frame rate, it exploits differ- 
ences in the frame rates of video 
sources to improve the performance of 


its video compression. The use of vari- 
able rates means the system won't 
send a full 60 frames per second when 
it’s using a 24- or 30-fps source. 
Because most movies are made at 24 
fps, “we can make the video quality 
better within the same transmission 
space,” notes Lim. 


Digital blending? 


Why should two organizations join 
up to develop two very different sys- 
tems? Lim says MIT needs GT's finan- 
cial and engineering support to build 
something tangible enough for the 
FCC to test. It also doesn't hurt that 
GI'*s HDTV group swarms with MIT 
alumni, including Dr. Jerry Heller, 
who heads GI's HDTV program. 

For years, it's been whispered that 
the FCC may piece together a stan- 
dard using the best parts of each pro- 
posal. While some developers blanch 
at the possibility, Lim welcomes this 
kind of cooperative thinking. “An all- 
digital system approach allows it," he 
says. “I would be willing to give up my 
summer vacation to work on that, and 
Ithink it would take only two or three 
months." 

Part of another progressive-scan- 


ning system is under development at 
the campuslike setting of AT&T Bell 
Laboratories in the green suburbs of 
New Jersey. Young scientists there 
can still dress like graduate students 
or display a collection of *Outland" 
comic strips without disapproving 
murmurs. 

Bell Labs is in charge of the video- 
compression component of DSC, the 
HDTV format it is developing with 
Zenith. Zenith is handling the trans- 
mission side. 

Like ATVA-Progressive, DSC trans- 
mits 787-line frames about 60 times 
per second. Zenith likes to point out 
that this adds up to 1,575 lines at 30 
times per second (the sum of two 
frames), compared with the 1,050 and 
1,125 lines that the interlacing for- 
mats deliver within the same period of 
time. 

Arun Netravali, HDTV project man- 
ager for AT&T, says progressive scan- 
ning helps eliminate “motion arti- 
facts"—distortions that occur when 
elements in a picture move. Wayne 
Luplow, Zenith's executive director for 
research and development, explains 
that interlacing systems are prone to 
such distortions when motion occurs 


Build Your Own 
Business by 
Capitalizing on the 
Exploding Growth of 
Steel Framing in 
Residential Construction 
Join the Industry Leader- Tri-Steel Structures 
It's Easy to Start with: 
*Flexible Dealer Programs 
*No Franchise Fees 
*Financing Available 
*Extensive Hands-On Training 
*Technical & Sales Support 
*Exclusive Territories Available 
*Much, Much More... 


Experts Agree, the Potential for Steel Framing 
in Today's Residential Construction Market is 
UNLIMITED, and Expanding Rapidly. 


or a FREE Information Packet: 


Call Today to Order a Video Tape 


1-800-TRI-STEEL 


Tri-Steel Homes feature: 
*Fast, Simple Construction 
*High Strength & Durability 
*9" Thick R-30 Insulation 
*Fire & Termite Resistance 
*100 Models or Custom 
Designs 
*Flexible Clearspan 
Interiors 
*Much, Much 
More 


or call (817) 497-7070 


Fax: (817) 497-7497 


or Visit Us at: 5400 S. Stemmons Freeway, Denton, Texas 76205 
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BECAUSE YOU CAN'T 
GET A CREDIT CARD? 


Our Bank Can Help Even If You 
Had Previous Credit Problems! 


Call 24 hours any day for your FREE VISA® 
and/or MasterCard. application. 


1-800-368-8500 


Easier approval is possible because you 
open an interest bearing savings account 
with our bank. A minimum security 
deposit is required. 

Call TODAY for your 

FREE application! 


KF 
KEY FEDERAL SAVINGS BANK 
Havre de Grace, Maryland 
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hear private conversa 

3s — listen to the sounds 

Mimas at distances that 

out ol hearing range. 

{ont enough (only 3% 

fees) so the microphone 

} be mounted on your binoculars. Com- } 

1, measures only 12" Powered ty 1"AAK. \ 

Jen iactces frequency response 200 o B out 

level 49 qs marmu Compete wi pages merophone. 
5 PK38,042 $49.95 


Aqatinnduconrtowiare 

behind your gasoline powered. 

engine. The 'à scale reas 

‘model contains over 

100 moving pars, You 

can actually watch the 

SA crank shatirotate, spark 

lugs light up. valves. 

open and close, rods and pis- 

tons move. Easy to build, 

requires model glue for as 

‘sembly, takes tuo. inci.) 
Comp 
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eire Herman 

rubber quer Forest 
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emm This Clever Gadget Wil — 
Tell You How High You Are. 
Whether youre dnving 5s county or 
"ang n Ve mountans Ins Amet wi! 
"ef you how high you are Shows eleva 
ton from sea eve t 1800 eet Cane 
mounted 1 Sashooard wih get shang 
be (ne) or has presi screw noies, Aso has oin 
iomete: With rose [REST 


50 Assorted Stars That Glow In The Dark Turn 
fé Any Wall Or Ceiling Into The Night Sky. 


Assortment of 250 lum: 
ENR nous stars that glow in the 
T Sam V, dark on cling or wal. Your 
ides wil rjoy receiving ese str gits wi ot 
eap phi eoe a rea 
ronomy. Easy lo apply decals glow after exposure to ight 
omes with star chart and instructions to recreate the Big 
aper, Miky Way and the heavens, 

PK9521 Package of 250, only 34.50 


j! You'll Play For Hours. 


mount. Uses 2AA batteries 
1 not incl). Complete with 1° 


Magnetic Magic Marbles. | — — probe sensor cord. Reg. $46 on sale PK38,038 $30 


Bi a mountain oo onere pat 
win these fascinating, igh impact 
"arbe has bod a 
negative and positive pole. Achallenge to 
your imagnabon. Fun for youngsters. 
adults, too! 20 marble per package 
PA 968 (Package o 20) $9.95 Ea 
(6 Packages or more) co $3.70 Es 
(10 Packages or more) ce $320 Ea 


plastic marbles. Each 


This nny pump can pumpa V XC 
Bint per mente wih a Z 


fon Row igesi tor tempera. >) = z 
Ture control and crculavon, PRBO, MS $7.50 — 
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ton to your scence ar. 
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ons and exper mer 
wim Ds special buy o 
Ao pots minas 
shafts and 2 wire 


The Vortx!" More Than A Money 
Performs spinning ticks and high manev- 
vers. Drop a coin onto the launching pad 
Spin the Vorbx unit in a circular mation, 
creates an immense amount of speed 
causing the coin to spin around and 
around unt it finally drops to the bottom 


storage area, “The 


Jnagest continuous 
rolling so laris 33 hours, 18 minutes 
‘Challenge your Sls, spin ne coin back 
up Me nel or sp it upside down. pus 
more. Made of tough polypropyene. n 
structions included. PK37,832 $17.95 


Fresnel Laas dad Harass 


TIS YN ‘Youll be able to use ths pre 
cin lens as a solar cooker 
N = forheatng food. asa lin or 
Y peniments Lens has a 812" 11. 50 ines 
| per inch. measures 02x 
Unmounted lens comes with instruc- 
ons on bow to build the 380° stand and 


PK70,533 $27.85 


T pottery - and even to mett 
NT metior tor other solar ex 


frame shown. 


Build Your Own. 
Nuclear Power 
Plant Model 


CA ck 


{tration and more Can be used i ether drecton andi sel 
‘mang. Operates on 2 fashiht battenes (nol incl ). runs up 
16/48 ours betore battery change is requrea. 4- tube inc 


ip Gyroscope. A Favorite Of All Ages. 
Space-age design updates the classic 
gyroscope teatenng a high-impact plastic 
ody with brass and melal httings 
Precision raned io spin 3 10 $ 
defying minutes. Demonstrates pnnaples 
Af conrfuga force and gravy as used 
in Ships, arplanes and space craft for 
stabiizaton angnavgavon. Complete with base cor 
314" diameter gyro and instructions. PK38,647 $9.95) A 


z x Fishing With This Mighty Magnet. 
Lift up to 200 bs. Fun to use around docks. 
E And Sndges A mist fora bot hes 


gi Tetieve metal obec tat tal overboard 
MW e De arareo at wnat you punoo WE: 


Poly Vi! Cone coating to resist cor- 

roson and chipping. PKT1135 $32.95 
es This Amazing Space Pet or Celt 

Always Spin In A Counter Clockwise Direction? 


T v properties were first dis- 
A covered by archaeologists 
Studying prehistoric axes 
and actes called Cens 


Vna aa Lan 
I CSS Eun. Pd d suis 


With Select-ATenna. 


Our intelligent Yo-Yo With A "Brain? Trs The 
A smole fick of meiste. Longest Spinning 

ras hs paten 7 Yo-Yo Aro 
Moers at ne — YOYO Around! 
end of the string. Suspended. x 


Based on Three Mile Island, ths detaia 17160 -N cae it | you can do icis suchas Wa Cs 


has 79 parts molded in colors Includes containment 


Dag! Rock The Baby.” ra —— Y 


cooling tower and generator staon on a 14 x 16° base Stack | Awisters" and more. It operates 


is 4X" high. For ages 12 and over. 


PK36,718 $15.95 | ona centntugal clutch principie Vi 


That alows to spin taser and 


ur Favorite 15 Discovery Toys Will Make A Young Scientist Very Happy 
cover the fascinating world of science with 15 diferent toys that teach basic scientific 


inciples while you have fun! 


m 


| Dazzie win a flashi 
T Snake along with Si 


7. PKS0S6 SPECIAL 


the spectrum with our Rainbow Prism 


Save $10 | before returning to the users 


A40 Value | loneer man any omer yo-yo 


Fu ot tun and surprises. 
Simply click the jump- 
Ing disc between your 
fingers, rub for a second. 


| 


Sstnerng wh ^a a 


work? The nickel and 
stamlss steel discs 


act 12 jumping Quarters 


New Giant ES Moon Map 


Our tuii color giant 24332 
moon poster provides a de. 


the lunar surface prepared by 


Build Your Own. 
Robot With A 
Two Way Sensor. 


Built-in electronic 
control sound sensor 


35 craters, mountains, seas, 
bays, valieys and manned 
landing sites are identified on 
the map. The chart also con- 
tains additional informative 


Peppy the robot 


Fascinating to watch. Simply 
duck the bird's head into a glass, 
f water to begin happy 
bobbing motion. Then the bird 
takes over, continuously dipping 
into the water tor a drink, 
PK60, 778 


Close inspection 
Edmund 25X Poeatiiescope 


ONLY $6.95 en kom 
Pasma Reg. $14.00 
Cary this pocket microscope 
WI you ts ony 3° long 
Brusne unum Mis Pre: 
Sen ground es rem gne 
mon ree dea 

esr sry base avs sharp 


‘When inated. this 12 foot coor 
{ul balloon wil rise above the 
houses and trees and you'l eel 
asexcted asthe Wright brothers 
at Katy Hawk. t wil even it a 

payload" ol Y» pound. Kit 
includes 10 pre-cut gores. 14 


hand. Precision engineered, the clear 


“29 plastic body shows the clutch in action, LET 


Featured on this page are only a few of the. 
many imaginative products that appear in our 


= FREE 


112 PAGE 
CATALOG 


Send for your 
copy t 


eese wth our Rainbow Prism DÈ Thousands of exclusive, unique and exciting vates. 
Yo Observe me spectrum win Rainbow Glasses || Something educational, fascinating and wselal for 
rie. Glow Stars vuminate your bedroom ceang every hobbyist, gadgeteer, student and educator. 


E For Phone Orders, Cali 
1(609) 547-8880 


for friendly special treatment 
3a VISA, MasterCard, Diners Club, Am. Exp., Discover, 
ste Blanche or Optima. Call anytime, 24 hours a day. 
OST ORDERS SHIPPED WITHIN 48 HOURS 


No Risk Guarantee! ! you 


satisfied with your purchase, return the merchandise 


mot completely: 
fts onginal package add we wil cheerfully refund your money in ful. We back our products! 
‘Dur 48 day unconditanal uaranieg mean you Tag n ri on any produet you buy om us 


es Edmund Scientific Co. 


Dept. 11DB, C912 Edscorp. Bldg., Barrington, NJ 08007 


ves 


= 
Edmund Scientific Co. STOCKNO [QTY | PRICE 
Dept. 10B, C912 Edscorp. Bldg, ——} 

Barrington, NJ 08007 


METHOD OF PAYMENT: 


Diners Cub T 
2 Care Blanche 


ark Nure aseta 


RUSH FREE 112 PAGE 
FULL COLOR CATALOG TOTAL ENCLOSED 


BAG OF 
FUN 


Our Most Popular Science Fun Assortment 
Classic science demonstration toys have amazed and intrigued 
yung minds for many generations You' have fun and learn 
ee demonstrations with these favorites 


ual drinking bird A $25.80 Value 


. Mi ing gyroscope PISTATI 
* Sun-powered radiometer 

* Amazing fying bird Price” 5219 

333 Science Tricks. and Experiments by Robert J. 

eee Cie 

p eee 

IP d 


elect make ai Y à reflection 
Underwater A treasure Chest of scientific 
"examples for elementary education vse 
using inexpensive readily avaiable mà 
teras. Each experiment 


7100 Science Experiments For Everyone" 
An Exciting Book For Science Fair P 


rojects, 
[TA Abrand new. up-to -date edition of fe best 
known science expenment book in the 
world. Compiled by science instructors 
under the auspices of UNESCO in Pari. 
251 pages. featurng optical projection, 
electricity, chemistry, astronomy, mag 
metism, geology. physiology and more 
Describes experiments wi ees to-lolow 
instructions. diagrams PKS301 $13. 


to sound 
obstacles in its path 


Wn ne sound aoueh sensor in Iront) detects an obstacle 
or hears a loud noise, such as a hand cl 


way. Comes complete with electronic contro 
and assembled PC board, Powered by 2 1 5V "AA" bant 
{not included) P36, 694 


it fascinating to watch the 
van 1s 5- precision made sphere spin 
faster and faster illustrating the basic prin- 
ciple ot solar heating. When ight strikes the 
vanes it transters heat, and the vanes begi 
"o move. Works trom direct sunlight or 


Eyescope is an optical device for 
looking at the inside ol your ye 
Ita specialy designed ditusr. 
incorporanng a parabolic miror 
and ens ight. Sate and easy to 
| ust AS2 page booklet included, 
describes te various features in 
\\ (| 5e me normaieye: now ei 
of floners and fixed 

PK33, laci 86 secs, how o apaci conais 


A Snap With The 


inspection Otter mi 


Total Prce 


In NU Ada 75s Sales 
Aaa $2 $0 
postage and handing = 


State Zo. 


———— Serving Science Hobbyists Since 1942 — — — — —— 


In 30 Days or Less 
You Can Have Your 
Own Business... And 
Pocket More Money 
In A Day 

Than Most People 
Earn In a Week! 


Want to be your own boss? 


CASI can make it happen. Call the TOLL- 
FREE number listed below and discover 
how in 30 days or less you can be in your 
own business and pocket more money in 
a day than most people earn in a week. 


It's so easy when you own a CASI Com- 
puter Portrait System. This winning Money 
Maker combines 3 of the hottest trends ... 
Video, Computers and Instant Pictures. 
All you do is aim a video camera, push a 
button and you get a lifelike portrait from 
eithera live subject or snapshot automat- 
ically. You then instantly transfer the por- 
trait on to some of the most saleable 
impulse products ... T-Shirts, Mugs, Pos- 
ters, Ball Caps, Calendars and so much 
more. 


The system is push button simple, even a 
child can operate. But the profits aren't 
kid stuff... All the money and the profits 
are 100% yours. You start pocketing the 
money the moment you set-up in 30 min- 
utes or less. Its portable. It's not a fran- 
chise and there are no royalties or fees. 
It's ideal for families, singles, partners or 
absentee owners. 


There is no need to leave your present 
job, it's perfect for part-time, weekends or 
full time. No selling. No stress and no 
technical ability or special skills required. 
Computer portraits are universal, the 
world is your territory and there are thou- 
sands of prime locations waiting to be 
filled. 


If you are serious about pocketing more 


money ina day than most people earn in 
a week, you could be in this exciting bus- 
iness within 30 days or less. Find out 
more by calling the toll free number. 


CALL TOLL FREE 
1-800-634-0335 ext. 25 


( CASI 


160 S.W. 12th Avenue #106 
Deerfield Beach, FL 33442 


122 © POPULAR SCIENCE NOVEMBER 1991 


Performance 
Esier Starting 
increased 
ingine Lite 

Friction 
U.S. Patents 


Listen to 
what they’re saying! 


What a dramatic difference in the 
car! So much smoother, quieter 
and better gas mileage. It was in- 
deed a very immediate and notice- 
able improvement. (A.G. Canada) 


Since discovering Tufoil&, I have 
driven our cars a total of 528,391 
miles without ever having replaced 
any internal part of the engine or 
having the cylinder heads removed 
for a valve grind. Your company 
has saved me lots of money, for 
which I thank you! (E.L. Utah) 


Damned if your stuff doesn't really 
work! My 85 Chevy (80,000 miles) 
runs better than new! (H.D. Pa.) 


One 8 oz. - $ 17.75 (ship. incl.) 


Two 8oz. - 29.00 (ship. incl.) 
1Quart - 38.95 (ship. incl.) 
1 Gallon - _ 131.00 (shi, 


1-800-922-0075 
ORDER TODAY 


Fluoramics, Inc.Ps1191 
18 Industrial Avenue 
Mahwah, NJ 07430 


My check or money order for $ is enclosed. 
Charge my credit card: 
C Am. Express CiMaster Card D Visa 


"m 
Digital HDTV 
[Continued from page 120] 
between the two fields that make up a 
frame. 

Netravali’s team has developed al- 
gorithms—essentially, mathematical 
rules for problem solving—that com- 
press 900 megabits of visual and other 
information down to 15 megabits, a 
compression ratio of 60:1. Netravali 
claims that the original image and 
compressed picture look identical. 
What happens when signal errors cre- 
ate artifacts in digital images? Says 
Netravali, *Blockiness, snow, or noise 
is superimposed on the picture—like 
looking through a dirty window. But 
the compression schemes are so so- 
phisticated that artifacts are unique 
and hard to spot. It's not like a ghost 
on a conventional TV." 

Netravali's confidence stems from 
the extreme visual clarity of his com- 
puter simulations, witnessed on a 
modified Hitachi rear-projection moni- 
tor developed for Japan's HDTV ser- 
vice. AT&T's eerie computer graph- 
ics—flying eggs and swiftly gliding 
figures—appeared spotless to the rela- 
tively untutored eye. A few tumul- 
tuous seconds of football footage was 
marred only by a brief suspension of 
background information, when two 
figures suddenly crossed the screen. 
This was a tough test, yet the flaw 
was so small it wasn’t noticed until it 
was pointed out to viewers. 

With DSC’s compression, the HDTV 
signals break down gradually when 
assaulted by noise, but it doesn’t dis- 
appear. Picture degradation will vary 
with the number of errors, “but it nev- 
er breaks down completely,” Netravali 
says. Zenith’s transmission contribu- 
tion includes new digital filtering sys- 
tems to prevent channels from inter- 
fering with one another. Area 
coverage is said to be as good as or bet- 
ter than NTSC’s typical 57-mile ser- 
vice area. 


HDTV computer 


Deep in the heart of the David 
Sarnoff Research Center is the 
“Princeton Engine,” the world’s first 
video supercomputer. Thanks to this 
computer, Sarnoff’s HDTV developers 
can take any compression algorithm 
they want and spread it across the 
screen, isolating and magnifying its 
effects so that the subtle becomes un- 
mistakable. Among high-definition 
proponents, Sarnoff alone has this su- 
percomputing ability, giving the ATRC's 
ADTV proposal an extra measure of 
credibility. 

ADTV transmits a 525-line field 60 
times per second. The fields interlace 
into full 1,050-line frames approxi- 
mately 30 times per second. ADTV 
is, however, flexible enough to be able 


to convert to progressive scanning. 

The ATRC also is developing an 
analog extended-definition format, 
ACTV. This non-HDTV format can be 
encoded as part of a standard 525-line 
broadcast. The signal carries extra in- 
formation that would provide a 16:9 
aspect ratio and higher horizontal res- 
olution on new ACTV sets. ACTV is 
intended as an interim step for small- 
market broadcasters who can’t afford 
to upgrade immediately to full HDTV. 
One ATRC partner, Thomson 
Consumer Electronics, already mar- 
kets wide-screen TV receivers in 
Europe. Prospects for an extended- 
definition format in the United States 
are not good, however, because the 
FCC plans to move directly to HDTV. 

The ATRC’s high-definition ADTV 
compresses digital data at a rate of 
80:1, from 1.2 gigabits to almost 15 
megabits. This compression takes 
place in the first of four electronic sub- 
systems, or encoders. A second en- 
coder, a prioritization encoder, decides 
what information has the greatest pri- 
ority and is thus worth the greatest 
protection. The third subsystem, a 
transport encoder, packages the data 
into packets, or cells. The final en- 
coder provides further protective cod- 
ing before the signal is sent over a 6- 
megahertz channel. 


Data priorities 


The prioritization encoder is an im- 
portant feature of ADTV. By assigning 
high or low priorities to data, ADTV 
declines at the edges of its service area 
in a “graceful degradation” pattern. 
Motion information is high-priority 
data. “You can stand a little fuzziness 
in texture, but that’s different than a 
big loss of motion data that makes 
something fly off the screen in the 
wrong direction,” explains Glenn 
Reitmeier, director of Sarnoff’s high- 
definition imaging and computing lab. 

ADTV was impressive in a comput- 
er simulation of the technique. In a 
three-way comparison with ACTV and 
NTSC, ADTV produced a discernibly 
sharper picture. Analog ACTV's wide 
picture gave a greater sweep to the 
colorful parade footage used for the 
demonstration, but its extended-defi- 
nition resolution was not nearly as 
Sharp as the full high-definition image 
of ADTV. 

Translated to bigger projection 
screens, ADTV should do brilliantly. 
“High-definition TV is almost a mis- 
nomer,” says Reitmeier. “The impor- 
tant thing is big pictures. People don’t 
want resolution—they don’t know 
what that means. They want big, 
bright, beautiful pictures. Maybe we 
should be calling it BPTV.” us 


Complete First Year Set Of . . . 
SHORTEST U.S. DOLLAR SERIES SINCE 1795! 


The Susan B. Anthony Dollar was issued only 3 years! The only other 
US. Dollar with a shorter life was the 1794-95 Flowing Hair Dollar — 


America's 1st Dollar! 
This is your opportunity to get the 


complete First Year All-Mint Set of 


the historic 1979 Susan B. Anthony Dollar. One Uncirculated coin from 
each US. Mint — Philadelphia, San Francisco, Denver. Purchased 
individually, these 3 coins would cost $11.50, but this offer saves you 
money. YOURS FOR ONLY $5 per set! 

Ridiculed by the public as the "Carter Quarter" the mini-dollar is fast 
becoming a prized collectible. Hard to put together now, a First Year Set 
will get even harder. Clip the coupon below and send today! You'll also 
receive our fully illustrated catalog (mailed separately), plus other offers 


on approval. Satisfaction guaranteed. 


DON'T DELAY! (Limit 4 sets). 


Littleton Coin Company, Dept. LSH221, Littleton, NH 03561 


6Lcc 


Friendly Service to Collectors Since 1945 


Send coupon with payment to: 
Littleton Coin Company 

Dept. LSH221, Littleton, NH 03561 
Susan B. Anthony Dollar FirstYear Set 
(3 coins; 1979 P, 1979 D, 1979 S)$5.00 
Full 45-Day Money-Back Guarantee 


r----- 


—— — (how many — limit 4 sets) 
$ ^ (total enclosed) 


Replace them with the 


ZFaiHANDLERE © 
Rainhanaieh] STOP CLOGGING. 

a RainhandleR 

i needs no cleaning, 
because it can't 
clog. Its patented 
louvers break up 
roof water into a 
spray of tiny drops 
and disperse them 
away from your 
house. 


STOP CLEANING. 
You'llneverclimba 
shaky ladder again 
to clean a gutter 
RainhandleR comes 
clean with a quick 
blast from your 
garden hose-from 4 
ground level. 


1 
| STOP WATER H 


RainhandleR in win- 4 
ter, protects your 1 
investment by 1 
helping to prevent 
clogs and ice dams 1 
on the roof that. 
otherwiseleadto į 
water rot and leaks. 


GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


Hundreds of thousands of 
RainhandleR have been installed 
on homes nationwide. They can be 
installed on yours in about 3 hours 
with a screwdriver. RainhandleR 

is virtually invisible, rustproof, and 
comes in white, brown or alumi- 
num finishes. 

For more information, send the 
coupon to RainhandleR or call 
1-800-942-3004 
Some distributor 

territories are 


available. É 
^ 


e. 


AINHANDLE 


Dept. PS111 romSAVETIME CORP. 


1285 Boston Ave., Bridgeport, CT 06610 
Please send me your free information kit. 
Name 


Address 
City 
State 

Phone ( ) 


ee 
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Zip. 


Own Your Own 


Private Post Office 
and 
Shipping / Packaging Center 
* High profit, excellent cash flow 
* Factory direct prices 
Absentee ownership possible 
Excellent add-on business 


Free consultation 
Not a franchise 


* Complete Equipment 
Package for 
“Turn Key Store” 


Call For FREE catalog 
And Information Packet 


800-762-6937 
\ / 
—/ 


MANUFACTURER OF POSTAL BOXES. 
815 S. MAIN * GRAPEVINE, TX 76051 


Enjoy the Safety, Economy 
& Easy Installation of This 


Automatic 


Light 


It Turns On! 


$4995 Don't leave lights on allthe 


time — it's a dead giveaway 
you're not home. Wastes energy, too! Instead. 
puta Falcon Eye automatic light to work, outside 
or inside your home or business. It detects 
people 30 feet away, floods the area with light 
then goes off when the detection zone is vacated. 
Completely assembled (flood bulb included), 
installs in minutes — choose from plug-in or 
direct-wire models. To order 
(MasterCard, VISA or by büsid 
a check), write to: 


Falcon Eye, Inc. 


3130 Marquita, Fort Worth, TX 76116, Dept. 114 
or call 1-800-541-3507 extension 114 
(Shipping and handling, $4.95. Texas residents add 734% tax.) 


OTHER MODELS AVAILABLE 


from Falcon Eye, the original manufacturer of 


automatic lighting (since 1983). Write or call for 


FREE INFORMATION TODAY! 
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Home theaters (continued from page 94) 


SR-D will deliver six digital-audio 
channels—front left, center, right; rear 
left, right; and subwoofer—plus four 
analog channels for use in older the- 
aters. Each channel will be discrete, 
not derived from any other channel. 
Thus the system would virtually elimi- 
nate cross talk and guarantee full fre- 
quency response for all channels. 
(Rear channels can’t go higher than 7 
kilohertz in current Dolby schemes.) 

While the new technology has yet to 
reach major-market theaters, let alone 
home theaters, it might make a bigger 
splash when the FCC overhauls the 
TV-transmission standard in 1993. 
Along with HDTV, surround sound is 
part of most proposed digital broad- 
cast standards. 

A powerful audio-video system in- 
creases the scale of pictures and 
sound, so the audio-video sources feed- 
ing it must produce a high-resolution 
(sharper than average) picture with 
minimal noise. 

Until HDTV arrives, the best audio- 
video format for a home theater will 
continue to be the laser videodisc, the 
only high-resolution format offering a 
large selection of movies. Such discs 
deliver 425 lines of horizontal resolu- 
tion (the number of vertical lines that 
can be counted horizontally) versus a 
maximum of 250 for conventional VHS 
and Beta videotape. The disc’s digital 
sound track ensures strong stereo sep- 
aration and surround performance. 

Laser disc players—many of which 
are “combi” models that also play com- 
pact discs—are available from Ken- 
wood, Mitsubishi, Panasonic, Philips, 
Pioneer, Sharp, Sony, Yamaha, and 
other manufacturers. 

About ten times as many prerecord- 
ed movies are available on VHS as on 
laser disc, so a VHS VCR is indispens- 
able in a home theater. Super VHS is 
desirable if you plan to collect movies 
the inexpensive way—by taping clas- 
sics without interruption, off commer- 
cial-free public TV. 


Warnings for the wise 


Buying a VCR with hi-fi requires 
two warnings. As hi-fi recorders have 
become popular, manufacturers have 
substituted automatic volume controls 
for manual ones. This tends to squash 
dynamic range, so look for a model 
with user-set recording volume. 

Another hi-fi VCR snare lies in the 
tuner. Most hi-fi models have multi- 
channel TV sound (MTS), the trade 
name for broadcast stereo reception. 
But stereo separation figures vary 
widely, because some manufacturers 
cut corners by eliminating the dbx 
noise-reduction circuit. This is an op- 
tional, but crucial, part of the MTS 


standard. Whether you’re buying a 
VCR or a stereo TV, do your research 
and find MTS tuners with dbx and 
stereo separation of 30 decibels or 
more. The difference will be worth the 
trouble, especially with surround-en- 
coded tapes. 

In the future, HDTV will make all 
existing video formats obsolete. The 
most likely replacement for VHS is a 
digital high-definition VCR format, 
possibly using a VHS-size cassette 
shell. If laser discs are to survive, they 
must also go high-definition. In 
experiments, Image Entertainment, a 
leading laser disc distributor, has 
mastered movies in Japan’s high-defi- 
nition MUSE format, though no high- 
definition discs have been released. 


A room of its own 


One more thing distinguishes a home 
theater from a family room, den, or any 
other place where people sit down with 
remotes in hand: The room itself must. 
not be merely dominated by the screen 
and speakers but designed for them. 

A sunny room is not your best bet 
for a projection TV, for example, which 
works poorly.in all kinds of ambient 
light. If no other room will do, get 
blackout curtains. The more desirable 
installations use customized remotes 
to coordinate lighting with audio- 
video functions. 

Front left and right speakers should 
be close to the screen, but not close 
enough for unshielded speakers to dis- 
color the picture with their magnets. 
Place the front-center speaker just be- 
low the screen (or behind a perforated 
projection screen). 

Acoustically, a home theater should 
sound "dead"—with most sounds ab- 
sorbed, not reflected. Plush seating 
and carpeting helps, but absorptive 
wall panels might be needed in a room 
that reverberates too much. 

Noisy air conditioners ruin a good 
sound track. The heating-ventilation- 
air-conditioning system should be con- 
sidered part of the installation. Also, 
make sure the audio-video system has 
an independent power supply; a pic- 
ture that dims when the air condition- 
ing kicks in can break the illusion of 
being in a theater. 

In a small home theater, consider a 
space-saving ceiling mount for the 
projector of your front-projection TV. 
And to truly replicate the bijou experi- 
ence, try a curtained screen with an 
automated truck to move the curtain. 

The same is true for many elements 
ofthe most luxurious home-theater in- 
stallations. To find a reputable in- 
staller in your area, call the Custom 
Electronic Design and Installation 
Association at 800-CEDIA-30. us 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


Iu 


I Dome Catalog & VIDEO 


TIMBERLINE | Mon nm. 
CESSES eec 


incomparable energy efficiency. Many 
sizes and styles available. For the Do- 
It-Yourselfer we also offer our Heavy 
Duty Connector System and lumber 
cutting plans. Complete catalog/video 
package includes over 100 pages of 
color photos, floor plans, assembly 
instructions, VIDEO and more. $20 
Timberline Geodesics, 2015 Blake 
Street, Berkeley, CA 94704. For 
VISA or Mastercard orders call 
1-800-DOME-HOME. 


PES THE FIRST COMPLETE 

RECORD STORE IN A CAT- 
ALOG. Now you can shop from home 
for any CD, Tape, or Video in print. 
You will find over 50,000 Rock, Jazz & 
Classical titles in the world's largest. 
music catalog. Subscribers get our 240 
page 1991 Catalog +1 Free year of 
Updates covering new release & music 
specials plus $50. in merchandise cred- 
its. 1 year $4.00 refundable on your 
first order. 


FPE 
=A 


JAMESTOWN STAMP'S 
FREE CATALOG. BAR- 
GAINS INCLUDE WORLDWIDE 
STAMPS, A SSORIES, SUP- 
PLIES, BASEBALL CARDS, POST- 
CARDS. BANKNOTES. FREE 
WHEN REQUESTING  AP- 
PROVALS. BUY WHAT YOU 
LIKE, RETURN BALANCE. FREE. 


C(——— 
GREATWOOD LOG HOMES. 
Select from six full log or six 
insulated log styles with up to R-40 
roof systems. Choose Northern White 
Cedar, Western Red Cedar, or White 
Pine. Complete kits priced from 
$9,900. Nationwide free delivery. 
Order our full color planbook of 70 
beautiful models. Cost $6.95. 


THE LATEST AUDIO AND 
VIDEO EQUIPMENT. Hun- 
dreds of components, dozens of top 
brands in the Crutchfield Catalog: 
Home audio, car stereo, alarm systems, 
video, telephones. Color photos. De- 
scription and comparison cha 
the information you need. Discount 
prices make Kenwood, Sony, Pioneer, 
Bose and other brands affordable. $1.00. 


Caras han 100 popes ct ITAROA 
and quality products. Details the design 
of RV, cabin, water-pumping total 
home power systems. Your complete 
source for solar modules, controllers, 
bateries, inverters, water pumps, energy 
efficient lights, and propane appliances. 


$3.95; (406) 363-6924. 


The next Shop at Home 
section will appear in 
the February, 1992 
issue. Advertising 
deadline is November 
15, 1991. For rate or 
advertising information 
please call Liz Osias 
800-445-2714 or 
212-779-5572. 


101 DIFFERENT US STAMPS 
from the last 100 years including 
a 1892 Columbian Exposition issue 
Catalogue value over $15. Plus 6 dif- 
ferent worldwide Disney cartoon char- 
acter stamps. $3 for both collections. 
No approvals will be sent. 

International Stamp Collectors Society 

P.O. Box 854 

Van Nuys, CA 91408 


"HOT DIGGITY" WHAT A FY) EWA & MINATURE CARS 

THERMOMETER! USA 
Instant answers to every day ques- North America’s largest selection of 
tions! How hot or cold is it? When automobile models, books and foreign 
was it hottest or coldest? What was automotive magazines is presented in 
the temperature? Uses: indoor and full in our Autumn catalog. Over 
outdoor temperatures, greenhouse, 8,000 different products are offered 
pool, hot tub, solar ... An important and all make wonderful gifts. Just in 
accessory or special gift. 1-800-323- time for the holidays! Color catalog 
2799, Ext., S $1.00. $1.00. 


Popular Science invites you to send 
for all of these quality catalogs. Shop 
for hundreds of premium products 
and accessories—all in the comfort of 
your home. You can send for as many 
as you want with just one mailing. 


Send coupon to: Elenclose $ forcatalogs checked 


POPULAR SCIENCE 
P.O. Box 1695 
Riverton, NJ 08077 


* $ $100 postage & handling 
S. 


TOTAL 
Fame 1. $20.00 6. $3.95 
EN 2. $4.00 — 7. $1.00 
LL. 3. FREE —— 8. $1.00 
City. 4. $1.00 9. $3.00 
State, 5. $6.95 


Check the numbers of catalogs you want. Total cost & add $1.00 for postage 
& handling. Enclose check or money order payable to: POPULAR SCIENCE 


Allow 4-6 weeks for delivery. 
Offer expires 1/15/92 


PS 11-91 


POPULAR SCIENCE NOVEMBER 1991 © 125° 


Shoppers’ Showcase 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, PoPuLAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


A selection of products and services for POPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


THE "GREAT DEAL" CATALOG ™ 


[DAMM RIK 1-800-729-9000 


ORDER TODAY! 


386'" -SX 16MHz Computer with 40MB 
Hard Drive and 14" Color VGA Monitor 


SHARP | Wizard Electronic Organizer 


This Sharp Daily Organizer 
computer buyer's | | will keep you up to date with 
terrific bargaining 4 all your personal and 
skills, we got a business activities and is 
super low price compact enough to carry in a 
direct from the briefcase or purse! 

manufacturer. * 64K memory stores up to 

Now you can own 1550 names and numbers. 

this complete. or up to 970 schedules. 

computer system * 8 line LCD display screen 

at a spectacularly (128 characters). 

low price! * 7 organizational functions: 

* Intel 386-SX calendar, schedule, 
microprocessor, telephone, memo, calculator 
operating at 16 and world/local clocks. 

MHz with zero * 8 key command center. 
wait state. * Schedule displays appointments 

* Selectable turbo/normal 8MHz/ by day and time with room for 
16MHz speeds. reminder messages. 

* 40MB hard drive. * One MB RAM. * Calendar displays any month, week 

* Five expansion sockets. or day with scheduling reminders 

* One 3.5" 1.44MB floppy disk drive and on each screen. 
one 5.25" 1.2MB floppy disk drive. * Expand your organizer's functions 

* IBM compatible. with interchangeable IC cards 


PROTEK 


Thanks to our 


* Optional IBM PC & Macintosh link 
hardware/software available 
through Sharp. 

* Model #: 02-7200. 

* One Year Manufacturer's Warranty! 

* Factory New! 


* 16-bit VGA display adapter with 
800x600 resolution. 

+ 80387 math co-processor slot. 

* Includes DR-DOS 5.0, Spinnaker 
Eight-in-One. 

* One Year Manufacturer's Warranty! 

+ Factory New! 


Mfr. Sugg. Retail: $3,469.00 Mfr. Sugg. Retail: $329.99 


* 14" VGA color monitor, resolution: 
640x480, .41mm dot pitch. 

* One parallel and two serial ports. 

* 101-key keyboard. 


Radar Detector 


ESCORT DSP 


* Greater than 
80 dB selectivity. 

* 3-way warning: audio, 
visual and different 
tones for X and K band. 

* City/Hwy switch. 

* Photo cell automatically 
dims visual displays at 
night, so as not to 
interfere with driving. 

* Includes straight 
power cord. 

* Dim.: 3.25°W x 
.90'H x 4.65°D. 

* One Year Mfr. Warranty! 

+ Factory serviced. 

* Not available in District of 
Columbia, Virginia or 
Connecticut. 


* DSP-Digital Signal 
Processing for greater 
sensitivity—picks up 
radar as much as 1/4 
mile sooner than other 
radar detectors, 
depending on weather/ 
toad conditions. 

* Sensitivity: -121 
dBM/cm? X band, -114 
dBM/cm? K band. 

* Microwave bandwidth: 
110 MHz X band, 210 
MHz K band. 

* Ultra-compact, mounts 
on windshield, visor 
or dash. 

* Double conversion 
superheterodyne 
circuitry. 

* Recognized by 
Road & Track 
for its X and 
K band 
sensitivity. 


Mfr. Sugg. Retail if new: $295.00 


DAMARK $1692 


PRICE 
Item No. B-3553-169849 S/H $6.50 
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amez 5999 22 


Item No. B-3553-189036 S/H $49.00 


available through Sharp. Convert 
organizer into a time expense 
manager, thesaurus, language 
translator, and more. 


Pame $169 % 


Item No. B-3553-192333 S/H $6.00 


Y BLACKS DECKER | Deluxe Wireless 


* 8 entry sensors, 


1 system controller (with 
inside siren), 1 signal 
relay, 1 lamp command, 


1 outside siren, 
2 window sticker 


1 yard sign, and 
complete hardware 


and batteries. 

* Detects intruder 
during entry. 

* Wireless for 


easy installation. 
* Difficult to defeat due 
to new, advanced 


technology. 


*Lampcommand Mfr. Sugg. Retail: $698.00 


flashes lamp 
upon 
intrusion. 


Security System 


VECTOR 3 
3 Band Radar Detector 


* 3 radar band detection: 


K, X and Ka band. 
* Recognized by Road & 
Track for its X and K 


indicator. * Separate X, 
K and Ka audio alerts. 


* Signal relay—relays 
entry sensor intrusion 
signal from a remote 
area of your home 
to controller. 

"s, * Tamper resistant. 

* 85 decibel alarm on 
inside siren. 

* Piercing 120 decibel 
outside siren. 

* Fail-safe battery 
back-up. 

* Low battery warning. 

* Two Year Mfr. Warranty! 


* Factory New! crouttry.. 


Panes $199? 


Item No. B-3553-133389 S/H $7.50 


warning 


band sensitivity. 

* Advanced Image 
Rejection Technology 
(IRT) identifies 
weaker signals. 

* Instant on/pulsed 
warning alert sounds 
rapid beeps when it 
detects trigger activated 
X, K or Ka radar bands. 

* Compuheterodyne 
computer controlled 
superheterodyne 


* RASHID VRSS rejection 
eliminates false 
alerts from 
K band collision 


systems. 


* City/Highway 
switchable, 

* Includes one coiled/ 
one straight cord with 
car adapter, visor 
mount clip, windshield 
mount, and velcro for 
dash mount. 

* Dim.: 4.9°L x 2.8'W x 

94"H. 

* Model #: 942. 

* One Year Mfr. Warranty! 

* Factory New! 

* Not available in District of 
Columbia, Virginia or 
Connecticut. 


Mfr. Sugg. Retail: $229.95 
"ewe" $99 9? 


Item No. B-3553-167749 S/H $6.50 


Maxar | 286 16MHz Computer with 40MB Hard Drive 
and 14” Super VGA Color Monitor 


When the manufacturer decided to 
close out this computer model, we 
made a deal on the spot. Then we 
matched it with the Super VGA 
Monitor for brilliant color graphics 
Now you can own one for and super clear text. Now you get a 
ONE THIRD of the Sats fabulously low closeout price! 
suggested retail price! f * Intel = microprocessor operating 
. at 16MHz. 

por + 40MB hard drive with 28ms access 
* 640K RAM. lime. * 1MB RAM. 
* Two 720K 3.5" floppy * One 3.5" 1.44MB floppy disk drive, 

disk drives. one 5.25" 1.2MB floppy disk drive. 
* Slim size, 1" high. * 14" Super VGA color monitor. 
* 10.5" supertwist * IBM compatible. 

nonglare LCD screen, * 3 expansion slots. 


C * internal 2400 baud modem. _ 
resolution: 640x200. - -DOS. n 
M Includes DR-DOS. *2 serial ports, 1 parallel port, 1 14" Super VGA Color Monitor: 


[3] Bondwell Superslim Laptop Computer 


Bondwell, famous maker 
of PCs and laptop com- 
puters, closed out a large 
quantity of these compact 
laptops right before the 
1991 price increases. 


* IBM compatible. * Dim: 13" 
i ei bs Din. UD DSON ERR game port. * Clock/calendar. * 0.28mm dot pitch display. 
Super lightweight—just 8 Ibs. * Model 4: B200. 
* Includes removable, rechargeable Ni- — «One Year Distr. Warranty! ENAA EAN TESORO UATR: 
Cad battery pack, lasts up to 2 hours. e Factory New! One Year Mfr. Warranty! * Five display resolutions for text 
J * Factory New! and graphics. 
Retractable keyboard legs. i 
* Centronics parallel port. Carrying Case: Software includes: * IBM VGA, SuperVGA and 
* One RS232 serial port. * MS-DOS 4.01, GW-BASIC, QA Plus- PS/2 8514/A compatible. 
* One RGBI port. + Foldaway handle. DAMARK $ 99 Diagnostic, Menu-Matic Environment, ^ «Anti-glare screen. 
: PRICE == | Toolworks Office Manager, Deluxe — Tilt and swivel base. 


* Full size 81-key keyboard with 10 
programmable function keys. 


Mir. Sugg. Retail: $1,295.00 


anaes $399 99 


Item No. B-3553-175897 S/H $19.00 


Autofocus 35mm Camera with Dual Norton Utilities - Precept G Boron/ 
38-60 Tele-Wide Lenses [SYMANTEC Version 5.0 BivocesTane) Graphite Shaft Driver 


Paint ll, Mavis Beacon Teaches 
Typing, Backup-Pro, DS-Optimize and 
DS-Recover, Word for Word Mfr. Sugg. Retail: $2,298.95 


Professional, Chessmaster 2100, 
Prodgy (ot vp) PS Tem etu), MBan $9999 


Tene. Item No. B-3553-192508 S/H $49.00 


Item No. B-3553-175911 S/H $4.00 
Extra Battery: 


DAMAnk $ 29 99 


PRICI 
Item No. B-3553-175904 S/H $4.00 


performs 
preventative 
maintenance 
on your 
ard dive. Ad this 
hard drive. 
* File Fix : Graphite 
specializes in ShafMeta 
1.29 aprad A your go 
28 sorbed: 
Sheas and arsenal and 
= tch 
-üneaseandUnfoma:  “Calbrateservesasa | ives 
disk interleave vo M esee bearer Tm 
rebels rest D. he damaged disks. read/write speed. you can increase clubhead speed and gain clubhead 
Sire MES * Offers data security: * Network compatible, feel. The result is longer drives and truer shots. And 
P amiin lom * Auto ISO setting: DX |” Diskreet-stores data in” SYStem information and | its expanded sweet spot lets slightly errant swings hit 
switching from 38mm 25-1600. Vestes dali Topo onerat ts expanded eat spot 
See” — a Wicehfomet * Includes 5-1/4" & 3-1/2" |, Aidila HM 40 boron/ — Right hand only. 


fill-i Wipeinfo met ^ 
telephoto setting. selectable fill-in flash. floppy diskettes. Graphs composite Available hive gla 


Viewfinder changes * 1.8 second recycle. Pentagon's standard for, Requires DOS 2.0 or " 
with lens selection for LED indicator, self data deletion (90). higher, IBM PC, xT, AT, | Shaft. + Expanded graft and eh et 
c : * Norton Cache Sweet spot design. * One Year Mtr. 

accurate framing. timer and built-in lens PS/2 and compatibles, | , psum w f 

* 2.6 ft. to infinity cover. * Six Month accelerates software, 512K memory. pa! rake i ise E ede 1 
autofocus system with Mfr. Limited Warranty! | keeps important data in. 99 Day Mir. Warranty! | Poin Povices boring factory New! 
focus lock. * Factory serviced. easily accessed * Factory New! p d Mfr. Sugg. Retail: $200.00 

memory. listance. n 


* Auto exposure 
with subject Mfr. Sugg. Retail if new: $345.00 


weighted Baman $ 9 9 99 


metering. 
ltem No. B-3553-183051 S/H $6.00 


* 10° loft. E RK 
un, Aamen $GQ 92 
grips. (Regular shaft) Item No. B-3553-188392 


43-12" (Stiff shaft) Item No. B-3553-188399 
long shaft. S/H $5.00 


* Speed Disk 
effectively tunes M Sugg. Retail: $179.00 


disks for higher DAMARK $ 4 9 99 


performance. 


Item No. B-3553-189337 S/H $5.50 


arv] pescmenow | meme | sm | Prce ] 


4 


FOR FASTEST SERVICE CALL TOLL FREE 


1-800-729-9000 


CUSTOMER SERVICE: 1-800-788-7001 


DELIVERY TO CONTINENTAL UNITED STATES ONLY 


Subtotal 


h 1 ie 
[| CITY. STATE. ZIP. In MN add 6.5% sales tax 


| Pone ZZ 09 wà 20. 

I l J GRAND TOTAL 

I Check/Money Order —— Visa — I 
MasterCard Discover. CARD NO. EXP. DATE. SIGNATURE —______________ B-3553 
SEND TO: DAMARK INTERNATIONAL, INC., 7101 Winnetka Ave. N., P.O. Box 29900, Mpls., MN 55429-0900 Copyright 1991 DAMARK INTERNATIONAL, INC. All rights reserved. 
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STRANGE! 


Electrical Books 


m 
INCREDIBLE NL TESLA BOOKS! 


(“Discover the finest collection of quality 
BOOKS! Y 


Tesla books available, including both new 
M rs aN books and reprints of very old, rare publi- 

If you haven't received 

your copy of Lindsay's 


cations. Discover a new booklet on Tesla's 
Bicctrical Books catalog. Yoü ve lost inventions, a 1904 book on Tesla's 
really missed something! You'll 


experiments with wireless power trans- 
find one of the most bizarre col- mission, rare and unusual ks on the 
lections of paperbacks, pam- 


construction and use of high voltage 
Lee ier ae pem Tesla coils, and much more! Highest 
incredible plans, lost 


quality guaranteed! 
secrets, forgotten Build Lightning 
iene: SMS Bolt Generators! 


assembled! Build a Wimshurst 


CATALOG Banat i: 
PACKED Hu ope 
WITH 

UNUSUAL 

PLANS! 


Jacob's Ladder, con- 
densing electro- 
scopes, Leyden Jars, 

scintillating iubes, eléctri- 
eal cannons, Cavallo's cyk- 

Write for a catalog! Learn how to make ie ence pro: 

neon signs, rewind motors, get high ects! Most complete callec- 

power from auto alternators and genera- tion of high voltage 
tors, build a spot welder, an electric 

scooter, an arc furnace to melt metal, 

build a storage battery, a high perform: 

ance crystal set, even a dangerous X-Ray 

machirie! It's all here, Write for your copy m, 

today! ; 

Build 


SOLAR CELLS! 


where! 
Build a genuine working 


RARE EARLY 
RADIO BOOKS! 

solar cell! Turn sunlight 

into electricity! Per- 


Incredible collection of 
early shortwave radio 
haps not the highest ef- 
ficiency, but low cost! 


books, disc television, 
unusual radio experiments, and more! You'll 
Really works! It's for 
real. Complete plans! 


even discover a strange collection of books on 
“Fringe Science” — lost continents, perpetual 
Write for 
CATALOG! 


motion, unusual phenomena recorded through- 
Write for your copy of Lindsay's 


iw 


À 
aH) 
vs 


out the centuries, and much more. Explore the 
strange world that lies between fact and fiction! 
am em sum sum m um um um so y 


Lindsay s Electrical Books 
l Box 538-WT8, Bradley IL 60915 I 


I Enclosed is $1.00. Send me a copy of Lindsay's J 
I Electrical Books catalog via first class mail! 


new Electrical Books catalog and ui || 
see for yourself what you've been miss- AXE 
ing! Send $1.00 (US & Canada) or I I 


$4.00 foreign airmail. We'll send your 
catalog immediately! Write today! 


City. st Zip 
LEIlLl--------- 


PROTECT YOUR VALUABLES 


The TRACE MARK im- 
presses your identifica- 
tion code discreetly and 
permanently in most 
firm surfaces. Magnifi- 
cation reveals a clear 
impression for positive 
ID. Recommended by 
police and insurance 
companies for: 
lÀ "cameras — «jewelry 
A Unique Gift Item * electronics » firearms 
* etc. 
x MICROSTAMP CORPORATION 
(eo) 2770 E. Walnut St. Tel. (818) 793-9489 
Sa Pasadena, CA 91107 Fax. (818) 793.9491 
800-243-3543 


d $1.87 tax) 


BADGE-A-Minit, Dept. PS1191, 348 Nort? 
LaSalle, IL 61301, Phone 800-223-4103 


Rd., Box 800, 
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HERE'S THE ANSWER TO 


COLD ROOMS 


(AND HOT ROOMS IN SUMMER) 
EQUALIZER” f 


REGISTER AIRFLOW 
BOOSTER 


MADE IN USA 


BOOSTS WARM (OR COLD) 
REGISTER AIRFLOW UP TO 80% 
o Heats cold rooms — cools warm rooms without 
touching your thermostat. 
o Place over register and plug in to 110V outlet 
o Auto on/off with furnace or air conditioner. 
5 No Heating Elements - No Hot Surfaces. 
c No Installation. 
o Energy Efficient — Uses less electricity than an 
ordinary light bulb. 
PUT THE EQUALIZER TO WORK FOR YOU 
YOU'LL QUICKLY FEEL THE DIFFERENCE 
FOR FURTHER INFORMATION 


CALL 1-800-999-3267 
Suncourt Manufacturing Inc. / Durant, IA 
NOW AVAILABLE AT PARTICIPATING 


SQUARE. ME 


Spiral Stoir Kit 
(hts. 76" to 8'1" 


in Stock for Immediate 
Shipping or Pick Up a Jj 


Call or write for free 20 page color brochure: 
THE IRON SHOP Dept. PS111 (215) 544-7100 
Box 547, 400 Reed Road, Broomall, PA 19008 


MANUFACTURERS 


STOP WASTING HEATING DOLLARS 


With Chill Buster Window Insulation Systems y ingre, 


Creates insulating air pocket that protects you and your 
family from drafts and chills. Available in white or brown. 
Chill Buster uses interlocking fastener strips that give. 


Complete Handy Kits Let You Do The Job Fast! 


I—w-— 


[ STANDARD FILM 40 IN. WIDE BY 


SO IN. WIDE BY | 60IN. WIDE BY 


2SFtlong& 75 Ft. Fastener IF-100 $22.95 | IF-200 $26.95 


1F-300 $28.95 


windows a "finished" look. Simply snap film in place between 
interlocks and shrink with hair dryer to form tight seal. 


IF-101 $41.95 
IF-102 $5595 | 


IF-201 $43.95 


50 Ft. long & 150 Ft. Fastener 
1F-202 $59.95 


75 Ft. long & 200 Ft. Fastener 


1F-301 $50.95 
1F-302 $75.95 


Patio Door/Picture Window Size — 84 in. 10 Ft. & 35 FL of Fastener—Stock PIF-101 Cost $1095 IZ. 


HD PVC SELF-STICK FASTENER & HD FILM KITS 


40 INCHES WIDE BY 


solNCHESWIDEBY | 


60 INCHES WIDE BY 


Stock HFK-425 Cost $25.45 


25 Ft. long +50 Ft. H.D. Fastener 
‘Stock HFK-525 Cost: $27.20 


35 Ft. long +75 Ft. H.D. Fastener 


| 25 Ft. long +50 Ft. H.D. Fastener 
| Stock HFK-450 Cost: $37.45 


v 


Stock HFK-650 Cost: $41.65 


= | 75 Ft. long +100 Ft. H.D. Fastener | 75 Ft. long+ 100 Ft. H.D. Fastener | 75 Ft. long + 100 Ft. H.D. Fastener 


Stock HFK-475 Cost: $48.40 


Stock HFK-575 Cost: $51.25 


Stock HFK-675 Cost: $55.95 


in 
White ^ 
or Brown Os 


25 Ft. long +50 Ft. H.D. Fastener 
Stock HFK-625 Cost $2845 
35 Ft. long 75 Ft. H.D. Fastener | 35 Ft. long «75 Ft. H.D. Fastener 
Stock HFK-550 Cost: $3990 


Patio Door/Picture Window B4" wide x 10 Ft. long 35Ft.HDPVCStockHFP-300 Cost$1595 


Order Éxtra Supplies At Low-Cost In Any Quantity 


Interior 
Interlocking 


Fasteners 
ary Fasteners work with all 
heat shrink type films, 
come in 26" long easy 
cut strips. Self-adhesive back sticks to 
frames or tim. Availabe in white or 
brown, can be painted 
No special skills or tools needed. 


Made specially for window insulating 
systems. Provides tight, durable bond 
to plastic window film. Fast, Easy 


Va” wide x 110 Ft. Long 
Stock T-101 Cost: $4.95 
dé wide x 110 Ft 
Stock T-102 Cost: $6. 
1” wide x 110 Ft. p 
100FL Stock FS-104 Cost $22.95 Stock T-1000" Cost: $6.95 


Patio or 
Pi 


or plastic film. Has many applications for 
home and business. Brown or White. 


25 Ft.Stock OT-125 Cost: $11.95 
50 Ft Stock OT-150 Cost $22.95 
75 Ft. Stock DT-175 Cost: $33.95 
100 Ft. Stock DT-100 Cost: $44.95 


Do-It-Yourself Kits 
Fi D 
Code d Firms 
Also Assembled 
and Finished 


WGrandfather Clocks, 
Mantel and Wall Clocks 


i curos, Tables, Chairs, 
Desks, Cradie...and more! 


WSolid 3/4" Black Walnut, 
Cherry, or Oak 


WiHeirloom Quality 


Solid Brass West German 
Movements and Dials 


Money Back Guarantee 


or Clock Kits 


s 
Fairhope, E 1208 926-2316 


Crystal Clear Heat Shrink Film 


Top quality plastic film is specially designed for 
window inslating systems, It's 10096 clear, tough, 
and durable with high tensile strength. Film 
shrinks to form tight seal with household hair dryer: 
Order Enough To Insulate All Your Windows! $ 


t 


LGTH| 401N.WIDEBY | 50!N.WIDEBY | 60IN.WIDEBY | 841N. WIDE BY 


40 FL] PF-401 Cost $ 8.95 | PF-501 Cost $10.95 | PF-601 Cost $13.95 | PF-801 Cost $16.95 
BOFL| PF-402 Cost $16.95 | PF-502 Cost $19.95 | PF-602 Cost $21.95 | PF-802 Cost $28.95 
120Ft.| PF-403 Cost $21.95! PF-503 Cost $27.95! PF-603 Cost $32.95! PF-803 Cost $35.95 


HEAVY DUTY EXTERIOR OR INTERIOR GAUGE 


LGTH] 401N.WIDEBY | SOIN. WIDEBY | GOIN. WIDE BY | 84IN. WIDE BY 


'BOFL| 16-121 Cost $20.95 | 16-131 Cost $25.95 | IG-141 Cost $30.95 | 16-151 Cost $42.95 


40. ET HERE ERE 16-150 Cost $23.95 
120Ft! 16-122 Cost $30.95 | 16-132 Cost $37.95 | 16-142 Cost $45.95 | 16-152 Cost $63.95 


All items subject to postage, handling charges. PA add tax. 
Energy Arsenal Po Box 2792, Ivyland, PA 18974 


Tek® Seif-Drilling 
Hex Head Screws 


For extra holding power on ou! 
side wood & aluminum surfaces. 


TEK-50 34” Long Hex Head Screws. 
50 Per Pack t $3.50 

TEX100 M. Long Hex Head Screws 
100 Per Pack — Cost $6.95 


Comes in White or Brown 


Send for Free Catalog 


VISA—MASTERCARD —AMEX 
ORDER TOLL FREE 
1-800-325-2826 
7 Days a Week 
8:30 am to 6:30 pm EST. 

(a minimum charge order is $15.00) 
FAX 215-997-8661 


He's making a 
concrete flower pot... 
and so can YOU! 


Make and sell your own 
ornamental concrete items. 

Order your book about 425 
aluminum molds, prices and 
production trade secrets from the 
world's largest mold manufacturer 


ony $10 


CONCRETE MACHINERY CO., INC. 
P.O. Box S99. Hickory, NC 28603 


STOP TELEPHONE ABUSE 
STOP UNAUTHORIZED TELEPHONE USE 


AT YOUR HOME OR BUSINESS THAT 
LEADS TO COSTLY PHONE BILLS 


INTRODUCING 


TELEBLOCKER 100™ 
TELEBLOCKER 100"™biocks specific dale prefs and area codes by selecting 
from one, several or al ofthe lowing 11 preset functions 


LOCUTUS INDUSTRIES. 
15941 S Haon jo, Sole 35 
Triey Park 


DIGITAL VIDEO STABILIZER 
REMOVES ALL VIDEO COPY PROTECTION 


FEATURES 


© Easy to use and a snap to 
install 

The best and most excit- 
ing video stabilizer in the 
market 

@ State-of-the-Art Micro- 
chip Technology 

© 100% automatic 

@ Works on all VCRs & TVs 

@Similar units sold else- 
where for $98 

€ Light weight & compact 

@Uses a standard 9 Volt 
battery (lasts 1 - 2 years); 


While watching rental 
movies, you will notice an- 
noying periodic color 
darkening, color shift, un- 
wanted lines, flashing or 
jaggededges. Thisiscaused 
by the copy protection jam- 
ming signals embedded in 
the video tape, such as Mac- 


LIZER COMPLETELY 
ELIMINATES ALL COPY 
PROTECTIONS AND JAM- 
MING SIGNALS AND 
BRINGS YOU CRYSTAL 
CLEAR PICTURES. battery not included 
WARNING $5 Shipping 

THE DIGITAL — VIDEO Air Shipping Available 
STABILIZER IS INTENDED @UNCONDITIONAL 30 
FOR PRIVATE HOME use days money back 
ONLY. ITISNOTINTENDED _ guarantee 

TO COPY RENTAL Movies 9 Year warranty 

OR COPYRIGHTED VIDEO Special 


TAPES THAT MAY $59" - 


CONSTITUTE COPYRIGHT 
($4p&h) 


INFRINGEMENT. 
Visa, MC, COD M-F: 9-6 


ToOrder: 


1-800-445-9285 Free 20P Catalog 


SCO Electronics Inc. Dept.cpsi11 
581W.MerrickAd Valley Stream NY 11580 
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LEARN VCR 


CLEANING/MAINTENANCE/REPAIR 


Tm 


= 
Jerrold, Pioneer, Scientific Aflanta, etc. 
FREE 20 page Catalog/Best Prices 
30 Day Money Back Guarantee 
Call M-F: 9-6 (EST) 1-800-772-6244 
US Cable TV Ínc. Dept. KPS111 


4100 N. Powerline Rd., Bldg. F-4 
Pompano Beach, FL 33073 


CALL 

NOW 

FUN 

TO OWN! 

Free Brochures! 


EASY TO BUILD — FULL KIT ASSEMBLIES 


1-800-800-0608 Ext. 2201 


AMERICAN CLASSICS CORPORATION 
93 NP Avenue, Fargo, ND 58102 


Only 
Select Comfort Allows 


Adjust Firmness to Your Exact Needs 

Select Comfort's unique air support system 
lets you control the feel and firmness of your 
bed — simply by pushing a button. Your 
mattress can be firmer than the firmest 
innerspring or softer than the softest 
featherbed..helping you sleep more 
comfortably, reducing back pain and muscle 
aches, and providing true support. Change 
firmness as often as you like to meet your 
exact preference. 

Dual Chambers Let You Both Sleep Great. 
Both you and your sleeping partner can now 
enjoy relaxing, invigorating sleep because 
Select Comfort's dual chambers adjust 
independently. Choose your preferred 
comfort without affecting your partner's side 
of the bed. You'll both enjoy total body 
support and true cradling comfort. 

The Back Support You Need —- 

The Comfort You Want. 

Your Select Comfort conforms to your body's 
natural shape so your back muscles don't 
strain to hold your spine straight. Because air 
support is the closest thing to floating, you'll 
wake up rested and ready for the day. 


"Thrilled with the comfort" 

"We are thrilled with the comfort of this bed. It's 
wonderful to have one side firm and one soft. Not 
only is it a great product but it's nice to know you 
stand behind it the way you do. I'm certainly 
recommending it to all my friends." à Denon 
West Bloomfield, MI 


Variable Firmness = Great Sleep 


uu 


You to Select Different Firmness 
and Comfort Levels for Each Side of the Bed. 


concept 
provides 
unparalleled 
support and 
comfort 


ninm ci 


Select Comfort's unique air-cushion design provides proper 
back support, contours to your body, distributes weight evenly. 


Innersprings polarize body contours, creating pressure points. 


and uneven support. : 


Waterbeds rely on displacement and can cause a "hammock 
effect," bending your spine unnaturally. 


Call or Write for a 
FREE BROCHURE AND VIDEO 
..1:800-821-31211 | 
1 LTYES Information Packet and Videotape. 
LI VHS BETA 
- 


I 
Li 
Li 
I 
Address —A 1 —— 1] 
1 
L| 
L| 
1 


I City State Zip 


! EveningPhone(. — ) 
1 Select Comfort Sleep Systems 


1 11010 89th Ave. N., Maple Grove, MN 55369 1 
1-800-831-1211 


V osos Conto ion pac T 
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CABLE TV DESCRAMBLERS '57 T-BIRD Jl carn vr ro s1000 A WEEK, WORKING 
How You Can Save Money Profit Opportunity PART TIME FROM YOUR OWN HOME! 
on Cable Rental Fees 3 
Bullet Proof 


THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 

IF you are able to work with common small hand 
tools, 

IF you pos 
a VCR on wi 
teach YOU VCR maintenance and repli 

FACT: up to 90% of ALL VCR malfunctions are due to 
simple MECHANICAL or ELECTRO-MECHANICAL 
breakdowns! 

FACT: over 77 million VCRs in use today nationwide! 

Average VCR needs service or repair every 12 to 18 
months! 
Viejo's 400 PAGE TRAINING MANUAL (over 500 
photos and illustrations) and AWARD-WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair—"‘real-world” information that is NOT 
available elsewhere! 

Also includes all the info you'll need regarding the 
BUSINESS-SIDE of running a successful service opera- 


tion! 
FREE INFORMATION 
CALL TOLL-FREE 1-800-537-0589 
Or write to: 
— uite Fublications Ba 
'ountain Ave., P 5 


is average mechanical ability, and have 
. then we can 


New Renewal | 
O Change of address | 
DAYR. $13.94 O 2YRS. $24.97 
O1YR. (Canada and Foreign) $17.94 

C Payment enclosed D Bill melater 


ay I 
à 
id | 
hi | 
HE z| | BI 
Hr E 8I 
HTHE $ ' 
IHE e 
Hi | 
FERH I 
HE 
Hi ad | 
25532 "E NE" 
2885 Sly 
(Please remove my name from your list. 
Mail to: POPULAR SCIENCE I 
PO. Box 2571 


Boulder, CO 80302 


FIBERFAB INTERNATIONAL, THE COMPANY THAT 

LEADS IN PRODUCT ENGINEERING AND INNOVA- 
TIONS, OFFERS THESE EASY-TO-ASSEMBLE 
REPLICAS. CREATE YOUR OWN AUTOMOTIVE 
LEGEND TODAY AND MAKE YOUR DREAM A 
REALITY. For more information and a Complimen- 
tary Color Brochure write Fiberfab International, 
6807 Wayzata Bivd., Minneapolis, MN. 55426 or 


*4 4-800-328-5671 


In MN (612) 546-7336 


enn SALE 
ave on cablerentalfees! s 


CAB 
DESCRAMBLERS 


WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN-OAK 
PIONEER-SCIENTIFIC ATLANTA 
*24 HR SHIPMENTS! « QTY DISCOUNTS! 
MASTER CARD * AMEX « VISA * C.0.D. 


1-800-284-8432 


Have make and model number 
equipment used in you area al 


(NO FLORIDA SALES) «MONEY BACK GUARANTEE! 


CABLE WAREHOUSE 
10117 West and Pak Bv Sue 515 Sunrise, FL 38351 
EE andar 3 


Buyers Guide/Catalog 
© Complete Systems Start $1199 


05) 652-0255 FAX: (805) 652-2190 


Di 3003 


Discover hundreds of manuals, 
industrial handbooks, 

paperbacks, reprints, and A 
privately published papers on (IR 


electroplating to black- 
smithing. z 
You'll see instantly why this is the 
most remarkable mailorder bookstore ever! You 
don't know what you've been missing! We 
probably have just the technical how-to 
information you've been seeking for years! 


BUILD A LATHE! 


Build a precision lathe for less than $50 without 
power tools or other precision instruments! It's 


true! Butld a precision shaper, milling machine, 
drill press, rot table and indexing head, a 
sheet metal bi , and more! Learn how to 


make a surface 
* plate from scratch and use it to 
rebuild used machine tools. Build a one lus 
engine! Design steam engines and boilers! 
Build a welder! Make your own drill bits, taps, 
dies, reamers, end mills and much more. 
Discover a 700 century-old handbook on 
chemical processes! Learn machine design! 
Prospect and reclaim precious metals! Discover 
arms and armour! Visit 1910 steam auto 


ao 
METAL! 


brass. We built one nd | 
about $10! Uses 
store charcoal! Pour 
custom castings! Build a 
furnace to melt cast tron! 
Discover books on sand 
casting, patternmaking, 
L casting Pf decorative 
items, and more! Explore perpetual motion! Get 


plate! Melt cast iron! Learn 
calculus! Pour Babbitt 


motors! Electro- 


! Grind telescope 
mirrors! Make soda 
pop & moonshine! Grow 
crystals! Discover books 
on prospecting, steam engine design, wind 
pora: ay magnets, sundials, rion of 
thes and milling machines and much more! 


HIGHEST QUALITY! 


Every book is guaranteed to be high quality! 
This is NOT a book club. You're free to pick and 
choose only the very best books from the best 
publishers with no obligation. Since I cannot 
possibly offer every book published, I offer only 
the best. You get high quality books, fair 
prices, fast service, and honest dealing. You 
can order with confidence. 


POUND IRON! 


Work iron with a forge and anvil! Build a wood 
lathe! A band saw! A circular saw blade 
sharpener! Make soda pop, moonshine, 
sausage! Discover reprints of old tool catalogs! 
Build incredible old-time science equipment! 
And much, much more! 


CATALOG! 


Write for your co 

the latest jam; paci 
edition oi prre 
giant Technical Books 
catalog. Send $1.00 in 
US & Canada and 
$4.00 foreign airmail. 
You'll see in a minute 
why everyone is 
talking about this 
incredible source of 
hundreds of unusual 
hard-to-find books! 
Write today for a 
catalog and order the books s you need while 
r- re still available. W1 today! 


T Lindsay Publications , 
Box 538-ESK, Bradley IL 60915 


Senda | I've enclosed $1.00 U.S. & 
I Canada. ($4.00 foreign airmail) 


Street 
l City 
l State Zip 


ee ee oe oe 1 


Order direct and save $$$ Warranted batteries, battery savers, 
leather cases,antennas, car kit/ adapters & much more it 


SAVE 30% TO 60% 
Glass mount antennas $18, Leather cases from $29, 
Battery savers from $19... CALLNOWI! 
Concept Mobile 1-800 | 759 - 7091 
Next day shipping, orders over $150 ship free 
Credit Card or pre-pay only. Sorry, NoCOD's 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


Guaranteed Warranties & Prices! 
PACIFIC CABLE CO NG. See 
por forms 1-818-709-9937 


SAVE Your — BATTERY! 
Do you have off-road lights? Stereo? 
Lots of electrical accessories? 
Upgrade your vehicles power supply with a high 
‘output performance power alternator 
* up to 190 amp output © from only $200.00 


PPI: 1-800-537-2232 
rPINS------------4 


1 AEROSPACE JEWELRY I 
1 Send $3 95 for order form and ful 1 
color photos of over 200 full 

I dimension pins of WWI, WWII, Korean, 
Vietnam Era & many NASA experimental 
I aircraft. Send us your designs for pricing. 
1 Money back if not satisfied. 
Aerospace Jewelry, Dept. PPS, PO. Box 19279, L.A., CA 90019 
1 "DISTRIBUTOR INQUIRIES WELCOME: 
L FREE FIN OF YOUR CHOICE WITH IST ORDER. 4 
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FIX IT YOURSELF 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathe » Mill e Drill 


Easy to use — so simple and functional. You'll be 
doing quality work right away. 


Versatile — compact, multi-use design 
lets you make any shape or size. The 

only limit—your imagination. Work with 
metal, wood or plastic. 


Save time and money — no more 
waiting for high-priced machinists 
or repair professionals. 
Downtime is expensive—don't 
wait for expensive parts—do it 
yourself! 


Take pride — Just think what 
you will accomplish with your 
own personal machine shop. 
Starting as low as $1,045. 


"There just isn't anything else out 


there with this accuracy and at this Used Worldwide by: 
price My Smithy paid fore isx« Hobbyists e Educators 
Dun e Repair — * Farmers 
e Pee He Ch Professionals e Gunsmiths 
Mig] 50's - Boy Products Engineers * Model Builders 


For FREE Information 0 ill e Drill 


Call: 1-800-345-6342 


The Dalles, OR 97058 


NOW YOU CAN SAFELY 


K PAIN 


At Home With The Back Machine ™ 


How The Back Machine Works: 


* Massage - Soft rollers massage muscles 
increasing circulation, reducing muscle 


FEE Wak Tody! 


spasm, tension, and stress. Ts 800- -433-5599 
. Stretching - ine um passively (CIYESep Tae, ad 
reducing pain. 


* Traction - Mild traction restores spine 
length and pliability relieving disc pressure. 


* Mobilization - Restoration of 


movement occurs promoting alignment. 
of the spine. 


City. State Zip. 


les, Inc. 
jverett, WA 98204 
99 


l 2525 West Casing Road 
1991 Back Technologies 


132 © POPULAR SCIENCE NOVEMBER 1991 
0 OO OO nc cs NEM 


CABLE TV 
DESCRAMBLER LIQUIDATION! 


FREE CATALOG! 

Hamlin Combos $44, Oak M35B $60 (min. 5), etc. 

WEST COAST ELECTRONICS 
For Information: 818-709-1758 

Catalogs & Orders: 800-628-9656 


TELESCOPES? WHY PAY MORE FOR LESS? 
B" Astronomical Telescope Complete. 
Ready-to-use. Only $275. Other sizes 
available. Send for free 34-page packet & 
telescope tester. 


COULTER OPTICAL, INC. P.O. Box K, Dept. P.S. 
Idyllwild, CA 92349 Phone (714) 659-4621 


FREE CATALOG! 1-800-648-7938 
JERROLD HAMLIN OAK ETC 


CABLE TV DESCRAMBLERS 


lcu . Guaranteed | Prices & & a ramis! x 
Orders Shipped Immediately! VISA/MC OK! 
REPUBLIC CABLE PRODUCTS, INC. 


4080 Paradise Rd FI, Dept. 524 Las Vegas, NV 06108 
fora peris 


SINGERS Ween ss ^ 


Catalog 

Phone: 401)48 4189 Ext 60, 

Singer's Supply, Dept PS. 1 
7986 Hightower Trail 
Lithonia GA 

14 Hour Demolinto, nequeat 

Line (404]482-2405. Ext 6 

Singer's Supply 


WOOD HEAT 


UE 
zum SATELLITE TV 
ane NAME BRANDS AT 50% DISCOUNT 


master? 
GRAND RAPIDS, MN $5744 
This FREE 24 Consumer 
BUYING | Guide telis. all about Satellite Wand 
GUIDE | lists ices. 


Satman, Inc. 
6310 N. University No. 3798 « Peoria, IL 61612 
\ CALL FOR 26 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart," 
immediately following this section. 


You may find just what you've 
been looking for. 


E54 Classified Opportunity Mart 


CABLE TY EQUIPMENT 


RENTING IS FOR BIRDS ~v PE 
OWN YOUR OWN «c 
CALL TOLL FREE 


1-800-228-7404 
inni (CO) 


ourprooucts are BULLET P 


YOU WON'T FIND ANY HOLES IN OUR WARRANTIES 
30 DAY MONEY BACK GUARANTY 
WE CARRY ALL MAJOR BRANDS 
BEST PRICE BEST SERVICE 
MAKE THE CONNECTION 


NU-TEK ELECTRONICS | 


FOR MORE INFORMATION CALL 


1-512-250-5031 


NU-TEK ELECTRONICS. 
5114 BALCONES WOOD DR. 


4307 DEP. 298 
AUSTIN TEXAS 78759. 


AMBLER 


E 
METEORITES! 
|Buy * Sell + Trade 
ROBERT: A. HAAG METEORITES 
Sed 50 for your 0A paga, bor trand NEN 
Field Guide of Meteorites. Cost refundable with 
|first purchase. Authenticity 100% guaranteed. 
P.O. 27527, Tucson, AZ USA 85726 


jay Sats, GG NO COD ORDER NOW! WE'LL SHIP 
BLACKHAWK CALL 600-220-2323 or 601.975 0922 
BOWS. INC. 80X27227-P_SallLake ity, UT 8412 


tert pir Fein m 
Eon I6 or rer en $18.95 + S235 SM (each) check 
orld fa 

EPE, PO. Box 10218, Siver Spring, MD 20914 
[per 


BUILD A GREENHOUSE 


Usine PVC PIPING YOU CAN BUILD YOUR OWN PERSONAL GREENHOUSE. 


ms $2.50 P/N 


j 


BUILD A 


Build with Bicycle Parts! ay 
Electric Motor 


automatic watering 


BIKECAR 


modular 


GREENHOUSE 
a structure for house plants, bonsai, 
or ornamental plants 
queen applications 


with shadecioth or vi 
depending on 


season 


For complete plans send 
$14.50 plus $2.50 P&H 


A SteelMaster steel building is the perfect place 
for a home business, from car repair to 
woodworking to crafts. SteelMaster buildings are 


economical, maintenance 


fre 


resistant, and easy to assemble. 
FACTORY DIRECT PRICES will save 


thousands. Call ín Canada 


corrosion 
Plus o 


CABLE TV DESCR; AMBLERS 


JERROLD ..5105 
STARCOM $160. TOCOM 
OAK $89 HAMLIN 
ZENITH...$299 EAGLE 

SCIENTIFIC ATLANTA 


PIONEER ...$120 
$219 
$102 
$119 

$120 


-This was my 4th 
converter purchase all from different 
sources. Yours is the only one that 
worked. Thanks. Andrew D./Texas 

-The best mail order 
service to date and 1 place a lot of. -+ 
orders by mail. Mike S./CT 


-Your sales people 


above all no hig! 
MICA 


ORDER TOLL FREE 


Your Best Buys And Warranties 


For Cable TV Equipment Start 


From 


875 SO, 72nd St. 


Omaha, NE 66114 


1-800-624-1150 yr mms 


equipment 


haver ap nply with state & federal 


with your local off 


STEAM 
RACTORS 


LIVE z 


Working Replica of ones used years ago in Lumber 
Camps and Threshing Runs. Comes complete 
with Brass Boilers, Copper Steam Pipes, Stee! Fire 
Box, Cylinders, Pistons and Whistle that actually 
blows, made of brass. Uses water and bums solid 
fuel. Takes 3 o 5 minutes to raise steam, then will 
go 1/3 of a mile, self-propelled. Develops 1/Shp, 
3000rpm, 10" long, 7" high, 5" wide, weight 4-1/ 
2ibs. Made in England. A real work of art, 
gleaming and beautiful. $116.00 + $4 shipping. 


DutchGuard, Dept. PS-91 
P.O. Box 411687 
Kansas City, MO 64141 


Order Toll Free 1-800-821-5157 


WE HAVE THE MOST ADVANCED 
TECHNOLOGY IN CABLE EQUIPMENT: 


* BASE 
BAND 
* TOCOM 


+ HAMLI 


* JERROLD 


IN 


* SCIENTIFIC ATLANTA 
FOR OUT OF THIS WORLD PRICES 
CALL 


* PIONEER 
* ZENITH 
* OAK 


WORLDWIDE CABLE 


1800-772-3233 


FREE CATALOG AVAILABLE 
7491 C-5 N. FEDERAL HWY.. 


SUITE 


142 


BOCA RATON, FL 33487 


SD) ZZ o 


No Florida Sales 


CABLE TV “BOXES” 


WHOLESALE PRICES! 


CONVERTERS * DESCRAMBLERS 
REMOTE CONTROLS « ACCESSORIES 


FROM $9.95!! CALL NOW!! 


— GUARANTEED BEST PRICES— 
—BEST WARRANTIES—COD'S 
—IMMEDIATE SHIPPING— 


LAKE SYLVAN 
SALES, INC. 
1-800-800-4582 


PHONE 


1-612-895-9454 
FAX 


© CABLE T.V. DESCRAMBLERS 


Your WholeSale Connection for: Jerrold, Pi- 
oneer, Tocom, Hamlin, Oak, Zenith, Scien- 
tific Atlanta, StarCom, a 


v Lowest Prices Gi 

Y 50'DAY MONEY BACK. SUARANTHNO RISK 

Y Orders Only Call 1-800-8: 

Y Free Wholasale Catalog Cal (402) 231-2228 

v Or Write: MULTI VISION ELECTRONICS at: 
2730 South 123 Ct. Ste. 126 Omaha, NE 68144 


BUILD YOUR OWN 


9 UP TO 80 POUNDS THRUST! 
@ USING SIMPLE MATERIALS! 
* FOR JUST PENNIES APIECE! 


p together quickly Use 
area e Mh 


Dept. LITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


AUTO SUPPLIES & EQUIPMENT 


CORVAIR PARTS - over 8000 CORVAIR Part: 
in 400 page illustrated catalog $4.00. Clark: 
CORVAIR Parts, Inc. Rt. 2, Shelburne Falls, MA 
01370. 413-625-9776. 


ALTERNATOR Generator Rebuilding Book 
Price: Hedelund, 7505 Barkentine, Las Vegas 
NV. 89128. 


ALL BUYERS AND SELLERS OF SPECIAL 
INTEREST vehicles, antiques, classic, cor 
vettes, recreational vehicles, sports, kit cars. Cal 
Prospect 1-800-424-8226. 


STABILIZING FEET FOR MINIVAN SEATS 
Use seats outside your vehicle. Send for free 
brochure: Second Sun Marketing, Box 25PS 
Otsego, MI 49078. 


AUTO GARAGE STOP INDICATOR. ideal gift 
adjustable. $19.95 each or 2/$29.95 plus $5.06 
S/H. JLJ Enterprises, 8823 Zealand Avenue 
Suite V, Minneapolis, MN 55445-1800. 


FREE ENERGY Increase mileage, reduce emis 
sions, money back guarantee, carburetor or fue 
injection, installs in minutes without tools. Free 
details: MILLBROOK, Box 6342, Annapolis, MC 
21401-6342. 
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CHRISTMAS ~ 


RELIABLE DYNAMO AND 
SOLAR RADIO 

Use day/night—No 
batteries necessary! 
Always ready to 
operate! Four power 

1. Solar cells recharge its batteries. 

2. Crank the Dynamo for one minute to get 10 

minutes of listening time. 
3.16 = Use 2 M batteries (not included). 
he used (not included). 
Price $31.95 includes shipping. Send checkimoney 


order: 
BERK INTERNATIONAL 
P.O. Box 5294, Garden Grove, California 92645. 
714 898 8648 


GEEK T-SHIRTS! Chemistry, biology, math and 
physics. Over 200 designs to choose from. For 
free catalog, call 1-800-222-2325. Or write 
PURELY AKADEMIC, P.O.Box 2321, Stanford, 
CA 94309. 


SHOP BY MAIL GIFT CATALOGS. $4.75 (re- 
fundable) MM Discount Sales, P.O.Box 538, E. 
Detroit, MI 48021-9998. 


FOSSILS AUTHENTIC 1 Million years old. Large 
Bone, Teeth, Shells. Set of 5, $19.95 ppd. Bone- 
yard, P.O. Box 22322, Sarasota, FL 34276. 


101 COMPUPUTER BUSINESS IDEAS $13.95 
Disk-Connection, POB 710668, Santee, CA 
92072-0668 (619) 562-1474. 


ALARM FLASHLIGHT WITH LOUD ALARM 
TO FRIGHTEN INTRUDERS. POCKET OR 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures: Box 4309-YA, 
West Covina, CA 91791. 


PRACTICAL FUEL SAVING for Carburetors 
and Fuel Injection. Free Details, Eagle Research 
Inc., 1-800-663-4758, 1-604-424-5402. 


GOVERNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
Buyers Guide. (1) 805 962-8000 Ext. S-20025 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350 


L TERRAIN VEHICLE: 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


max 


6 wheel drive 


TANDSAILER? A. NO POLLUTION | 
| NO CAS! 


AMERICAN 
PIANS $15. SAND YACHT 
01 YACHATS. OR 974 


[petanen Prans 
|a isrrucmons ©, 


EXTERNAL OIL FILTER MAGNET. Send fier 
number and $9.75. System Engineering, Box 
39717, Cincinnati, OH 45239. 


RADAR JAMMER 


BEAT INSTANT.ON RADAR TRAP è X.K -band 
JAMMER SIGNALS FOOL RADAR GUN INTO READING 
55 mph NO MATTER HOW FAST YOU ARE DRIVING | 
55 SIMPLE ASSEMBLY, COSTS 
22 LESS THAN $ 50 ON PARTS 
Learn what realy works betoro 
‘gambling on others’ $10 plans 
SEND $ 2 (refundable) for 
comprehensive brochures 


[Doppler Controls * Box 402052 « AUSTIN, TX 78704 


PURSE, $10.95 TO: PELICAN SALES, 203 S. 
JEFFERSON ST. ABBEVILLE, LA 70510. 


‘SPEEDING TICKETS! Find Out "How To Beat 

‘Them Legally With This Informative Video. Send 
$19.95 To: KPE Distributors, Box 148, Ardsley, 
NY 10502-0148, 


(ZI-years-old and over, Please) 
No Money Down. As low as $110 mo. 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


LTERNATE ENERGY 


I you want Solar Electricity at the Very Best 
send $3 for our ex catalog 
of New & Surplus Solar Electric panels, 
celis, inverters, controllers, books, and 
related technology for independent power. 
APPLIED PHOTOVOLTAICS 
Box 2773, Staunton, VA 24401 
"Bringing the cost of Solar Electricity 
down to earth." 


FREE HYDROGEN FUEL and OXYGEN from 
water. Generator uses solar cells. Plans and Kit 
$15.00. Prairie Power, Box 8291, Edmonton, Al- 
berta, T6H 2W6. 


BUILD from simple materials. Over 100 miles 
per gallon carburetor. Detailed plans, five ver- 
sions. $20.00 Visa welcome. 902-467-3577. 


SPACE SHUTTLE MEMORABILIA 


T-Shirts-Hats-Patches-Pins 
Coins-Jackets 
and other collectibles relating to 


SHUTTLE FLIGHTS 
Send $1 (postage/handling) for Catalog 
“(Credited against first order) 


MR. RICHARD SALES 
Box 630368 
Miami, EL 33163 


AMISH MADE CHEDDAR CHEESES. 3 Ib. as- 
sorted gift box (5 flavors) del. wicard $25.00. 
Information $3.00/SASE. Salem House Dist-PS, 
PO Box 12994, Albany, NY 12212-2994. Limited 
quantities—act now! 


NEW 48 PAGE COLOR CATALOG! Largest se- 
lection of balsa airplane and wooden ship model 
kits available anywhere. Tools, finishing mate- 
rials, aviation and nautical memorabilia included. 
Catalog $2. Charles River Landing, Dept. 117, 
Box 775, Needham Hts, MA 02194. 


GREAT GIFT. Computer Designed Flying Paper 
Aircraft. 6 Extraordinary Designs, Kits $12.95ea. 
To: P. Naton, 13665 Ruette Le Parc, Suite F, Del 
Mar, CA 92014. 


AUTI 


ILES 


BOTH YOU & YOUR CAR WILL STAY WARM 
THIS COLD WINTER WITH THE NEWLY DEVELOPED 


|"PRE-AUTO HEATER SYSTEM.” 


This system heats your 
engine, car interior and 
deltoss your windows, 
Also saves on battery, en- 
‘gine and gas. This is done 
automaticaly belore you 
leave your home. THIS IS 
NOT A REMOTE CON- 


Send check or 
money order to: 

TROL STARTER SYSTEM. RIKEL ENTERPRISES INC. 
Ali parts availabie fully jk- Sute 351. 7900 Paza ovat 


‘#188, Mentor, Oo 44060 


ustrated & detailed. 18; Mentor, Ohio 40 


Valley Microwave, Station A, Bear River, N.S. 
DETAIL YOUR 
CAR WITH A 


Canada BOS 1B0. 
PRO’S TOUCH ZA 
This 50-minute video shows you a pro- 

sssional way of obtaining that showroom 
nd how to properly care for your 
car's fine finishes. $19.95 plus $2.50 S/H. 
'sidents add 6% tax) 


OUTLAW PRODUCTIONS 
P.O. Box 1014, Newtown, PA 18940 


THE LAST GREAT AUTOMOBILE. Send $5.00 
for Prospectus (Bills Only) To "PROJECT 1999* 
Weihestrasse 116, 4972 Loehne, 3. GERMANY. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome-S, Box 
2285, Waldorf, MD 20604. 


IS IT TRUE . . . JEEPS FOR $44 THROUGH 
THE U.S. GOVERNMENT? TOLL FREE (800) 


250 ELEGANT ECOLOGICAL TECHNOLO- 
GIES! AMAZING CATALOG! Send $2.00 
REXCO, Box 19250, Jean NV 89019. 


FREE ENERGY! Fuel-Less Motors and Gen- 
erators! H&A, R2EPS Bowling Green, MO 
63334-9350 


GIANT SOLAR PANELS $44.00! Catalog 
$1.00. PAK RAT ELECTRONICS, P.O.Box 
690073, Houston, TX 77269. (713) 893-0313. 


SOLAR water heater—looks like a skylight. Easy 
to install. Nationally certified—dealers wanted. 
Literature $1.00. ASN(PS) 111-G Carpenter 
Drive, Sterling, VA 22170. 


NEW! BUILD AMAZING LIQUID PISTON 
ENGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-S11, Seminary, 
MS39479. 


FREE HEAT from WASTE OIL 


‘Smoke and soot Inexpensive. Tested by EPA in 
Alaska. Used worldwide. Heat shops and other buildings. 
Forge. foundry, and other uses. 
Send $5.00 (retundable) for de- 
tailed information & order blank 


{or plans for burner, heater unit, 


SOLAR Powered Products, FREE Catalog. 
Allegory Corporation, Box 9918-PS, Berkeley, 
CA 94709. 


SOLAR Cooking. Detailed instruction for oven 
$1.00 + SASE. Everett Dewsnap, 828 SE. 9th 
St., Fort Lauderdale, FL 33316. 


CORN FURNACE: for information, Brochure, 
send $5.00. Corn Power, Rural Route 5, Box 82, 
Menomonie, WI 54751 


CAR AIR PURIFIER. Stop breathing gunk 
100% guaranteed. Electrostatic. $159.95, $1.00 
for catalog. 1102 Placid Dr., Corona, CA 91720. 


CHEAP! FBIU.S. SEIZED 89 MERCEDES 
$200, 86 VW $50, 87 MERCEDES $100, 65 
MUSTANG $50, Choose from thousands start- 
ing $25. FREE 24 Hour Recording Reveals De- 
tails 801-379-2929 Copyright &NY13GJC. 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339. 


HAVE IMMEDIATE BACKUP POWER when 
your electricity goes off. No Expensive Genera- 
tors. Manual provides How-To instructions, pho- 
tos, diagrams for three different methods. Satis- 
faction or Money Back. $19.95 to: Baughman 
Electric Inc. t. 3, Box 306, Linton, IN 47441 


SOLAR air heater. Build simply, inexpensively. 
Plans - $5.95. Heat, St. Ignatius, MT 
59865-0217. 


PHOTOVOLTAIC Solar Panels. Catalog $2.00. 
Solar Depot, 99 (rear), Washington St., Melrose, 
MA 02176. 1-617-665-7609. 


3000 WATT INVERTER Convert DC solar elec- 
tricity to AC. Sell power back to your utility com- 
pany. Information manual $4.00. Pacific Inverter, 
509 Granite View Lane, Spring Valley, CA 91977. 


“JET PACK Pons 


30 ANTIGRAVITY METHODS! Amazing Cat 


log: Send $2.00. Rexco, Box 19250, Jean, NV 
89019. 


ROCKET MOTORS 20 TO 20,000-LB. thrust. 
Easy to use plans and parts. Catalog, $2.00. 
TLFX, Box 11362, Omaha, NE 68111. 


‘SPARKLING LIGHTS OF USA! Amazing Sat- 
ellite Photo! Find your town! $5.00 or 3/$10.00. 
Hall Enterprises, PO Box 902875, Palmdale, 
CA 93590. 


sequoia products + ste 116 
4880 San Juan ave + Fair Oaks Ca « 95628 


HOVERBOARDS like seen in BACK TO THE 
FUTURE possible with Ground-effect Magnetic 
Levitation! Report $5. Hovertec, Box 15413, W. 
Palm Beach, FL 33416. 


SPACE IS OUR FUTURE! For INFOPAC, send 
$8.00: International Space Organization - MCA1, 
P.O. Box 591461, Houston, Texas 77259-1461. 


SCIENCE-FAIR TWO GOLD MEDAL WIN- 
NER, lonic Propulsion Lifting Device, Plans, In- 


structions, US$25, No CODs. Artema, 10024 
Auteuil, Montreal, Quebec, H3L-2K1, Canada. 


ATHLETIC EQUIPMENT 


Launch Balloons More Than A City Block 
"BLASTER" 


WATER BALLOON SLINGSHOT 
$12 
1-800-441-1047 

armen VISA - MC 


Blaster, Inc. 13218 Jessica Dr., Spring Hill FL 34809 
Satisfaction Guaranteed * Buy Direct & Save 


AVIATION 


FOR HELICOPTERS, 
PLANES & GLIDERS. 
* PLANS * KITS 
COMPLETED JETS 


G8-2 PRESSURE JET 


“JET POWER" COLOR VIDEO (VHS) 29.95 
130-LB. THRUST JET BLUEPRINTS. . 25.00 
20-LB. THRUST JET BLUEPRINTS... 15.00 
$12.00 - Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING | 


P.0. BOX 1368-G Hesperia, CA 92345 


SCOOTER PLANES. Kiddies Riding Toys. Eight 
different. Easy-build plans. Great Xmas gifts! 
Cloud Nine, 4909 Stockdale, Suite 152, Bak- 
ersfield, CA 93309. 


NEON ART. HOME STUDY course. FREE IN- 
FORMATION. Business/Hobby. NEON, 522 
Myrtle PS81, Arlington, TX 76018. 


ETHANOL - Make your own fuel, FREE report 
SASEL. Fogle Specialties, Rte 4 - Box 281E, 
Wagoner, OK 74467. 


DISCOUNT On CASIO, SEIKO, CITIZEN Pilot 
Watches. HME, Box 2976, Los Angeles, CA 
90078. (213) 463-4333. 
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mu wor oni HELICOPTER! 


Take-off fom gout backyatd fo open shies! 


Simple, Jow-cost 
assembly 

®No license needed 
Several helicopter 
kits & plans avail. 


SPECIAL! All 3 items: Only : $19.95, 


SOVIET FIGHTER Gun/Sight Schematics 
$14.95. Aviation International, P.O. Box 2025, 
Lynnwood, WA 98036 U.S.A. 


AVAILABLE 


ENGINEERING PO Box 271 


BE YOUR OWN PC EXPERT Exclusive notes on 
IBM and Compatible. Send $11.98 to: P&J, 46F 
Sumac St., Gloucester, Ontario K1J6P7. 


BURGLAR-FIRE ALARMS 


HOME SECURITY at low cost to you. Plans for 
$20.00, Assembled Units; Standard $60.00. 
Complete Deluxe $85.00, $3.00 S&H 
Highdesert Security Systems, P.O.Box 902182, 
Palmdale, CA 93590-2182. 


BUSINESS OPPORTUNITIES 


EARN $60,000 YEARLY 


Repairing (not replacing) stone damaged wind- 
|| shields and plate glass. Learn how a 3 minute |l 
J| re can eam you 120 esi 


CALL NOW! 1-800-695-6224 I 


|| FREE REPORT! Shiai 
NVS/OPTIKLEER, Lt 01904 
E == 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive. 
Friendswood, TX 77546. 


TAKE PICTURES for profit. Camera Ventures. 
Box 771, Lamara, CO 81052. 


MAKE $7,000 monthly as Loan Broker without 
investment/experience. Financial, Box 3578-Y, 
Anaheim, CA 92803. 


= PLANS $12.95 


BEEKEEPING EQUIPMENT 


I7 EQUIPMENT Free Catalog. Bee 
Farm, Rt. 1, Department 70, Moravian Falls, NC 
2865 


BETTER HEALTH 


WATERWISE PURIFIERS . . . homemade dis- 
tilled, (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


VITAMINS, SUPPLEMENTS 30% - 40% DIS- 
COUNT. Free catalogue: Box 2775, Lakeridge, 
VA 22192. 


|EASY BUILD, MULTI STATION FITNESS 
CENTER. Drawings $10.00. Mr. Harvey, Box 83, 
‘Sylvania, OH 43560. 


BOATS, MOTORS & EQUIP. 


EVINRUDE—OTHER BRANDS 1990 BAR- 
GAINS . . . All Sizes . . . $2.00 Handling. Scott 
McCulloch parts . . . Electra Marine, 610 Mer- 
rick Road, Lynbrook, New York 11563. 
(516)599-3003. 


BOAT KITS—PLANS—PATTERNS— 
EPOXY—FIBERGLASS—SUPPLIES—250 
DESIGNS—6'/70'—Powerboats—Sailboats — 


Hydroplanes—Tunnelhulls—Canoes— 
Kayaks—Dinghies. CATALOG—$2.00 (Airmail 
$4.00). (Book "Amateur Boatbuilding"— 
$6.00). CLARKCRAFT, 16-S Aqualane, Ton- 
awanda, NY 14150. 


BOOKS & PUBLICATIONS 


Wind Generators 
Generator Rewinding 
Welder Plans 
Electric Scooters 
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READ BOOKS FOR PAY! $100.00 tit 
long SASE: SMS. Dept. POPS-C1, Box 1960, 
Cordova. TN 38018-1960. 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


RECYCLE METALS, NO, NOT BEER CANS! 
Easy $458 weekly! Free information, Hornsby's, 
Box 1214, Franklin, TN 37065-1214. 


$392.00 FROM Square Foot Plywood Huge De- 
mand! Revealing Proot $1.00 (Refundable). 
Woodwins, Bridgewater, Mass 02324-2299. 
$15,000 MONTHLY Income! Easy Moneyma 


ing Plan. No Investment. McDowell, Box 5529-Y, 
Diamond Bar, CA 91765. 


MAKE $50HR WORKING EVENINGS OR 
in your own electronics business. 
Request free facts. MJES INDUSTRY, Box 531, 
Bronx, NY 10461-0208. x 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


FORMICA: Repair Burned and Damaged Coun- 
tertops WITHOUT REPLACEMENT! Quick, 
easy to $600/day. Change Countertop Colors 
WITHOUT REMODELING! Details FREE! 
206/256-9742. Write today to RENEW-ALL, BOX 
9900-SS, Vancouver, WA 98668. 


EARN $500 weekly mailing letters. Free Details. 
Omega. Box 4309-YF, West Covina, CA 91791 


DON'T BE FOOLED BY IMITATIONS! 

Build the best giant screen projection TV for home or hi 

Oft wt lenses and screens uted by SONY, ZENT 
YLVANIA, and MAGNAVOX! Simple construction! llus: 

trated information, Profit plan, and complete parts catalog 

S2... Money back guarantee! Earn $100,000 yearly!!! 

POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


NO GIMMICK—$8,000 monthly. Complet 
guide $11: Wisdom Enterprises, 4603 Thirc 
Greenville, TX 75401. 


DRUG RAID SEIZURES! Dirt cheap. Cars, 
houses, boats, computer. Seizure: Box 4309-YD 
West Covina, CA 91791 


ADVERTISE Free! 21,300 Magazines, News- 
papers, Radio, Television. $5.95. Directory, Box 
1448AW, Redoak. GA 30272. 


$10,000.00 MONTHLY Taking Photographs at 
Home! No Experience. PHOTOPRO, 1611 
Crenshaw #235S, Torrance, CA 90501 (90 sec- 
ond recorded details) (213) 549-0997. 


$5000 PLUS MONTHLY $ 


FROM GOV'S BEST KEPT 
MONEY MAKING SECRET, THE 


DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MOI 
FREE BOOKLET — CALL 
303-766-1111 


24 HOURS 24 HOURS 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented income to 
$20,000 in seven weeks! Free audio cassette 
and report reveal everything! Write: Real Money, 
111-PS West Topa Topa Street, Ojai, CA 93023. 


SUPER Income With Nutrition Express! Details 
Free! Recorded Message, 1-800-299-5121 


NEED MONEY? Free Grants, Signature Loans, 
Business Loans. Write: Action #7-Y, Box 5499, 
Diamond Bar, CA 91765. 


CRACK REPAIR 
d 


OVER A FOOT LONG 
HUGE DEMAND 
UST LOOK AROUND YOU 


Altra B-O-N-D, Inc.. 


1 (800) 347-2820 "Min 
11151 Pierce Street, Riverside, CA 92505 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planter’s, Box 1214, Franklin, TN 37065-1214. 


MAKE YOUR DREAM COME TRUE. EARN 
$60,000 YEARLY REPAIRING SMALL 
CRACKS IN WINDSHIELDS NOT REPLAC- 
ING THEM. CALL TOLL FREE 1 (800) 
826-9523 U.S/CANADA OR WRITE: GLASS 
MECHANIX INC., 10170 NW 47 ST., SUN- 
RISE, FL 33351. 


GET RICH! Secret law smashes debts—brings 
cash credit! Details FREE! Wealth-Kit-S, Box 
32398, Palm Beach Gardens, FL 33420. 


HOME Assembly Work Available! Guaranteed 
Easy Money! Free Details! Homework-PS, Box 
520, Danville, NH 03819 


SPARE Time Fortune in Vinyl Repair. Huge de- 
mand. Exceptional profits. Everything supplied. 
Details free. VIP, 2036 Montrose, Chicago 
60618. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


MONEY! Having it made in 90 DAYS. No strings 
attached. FREE details. "Doc" Huddleston, Box 
31719, Aurora, CO 80041. 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, POB 22791 
(LLC), Tampa, FL 33622 


SPARETIME HOME BUSINESS Wealth Poten- 
tial! Details, 322-49th St., Newport News, VA, 
23607 


TRAVEL AGENCY—Start your own at home, 
$2870. No license or bond. For free information’ 
newsletter call: 1-800-926-5600. 


NEW EASY WAY to earn thousands at home. 
Rush $1.00 + SASE to: GHY, 363 Anolani St., 
Honolulu, HI 96821-2030. 


MAILORDER CAREER: Start your own lucre 
tive business without capital or experience. Fre 
information! Butler Publishing Co., 45 Butle 
Drive, Dept. 7000, Glastonbury, CT 06033. 


FREE POSTAGE AND $100,000: Free Adve 
tisement 33 Million: 1,200 Home Operated Bus 
ness: 100 Commission Circulars: RETIRE 
MENT POSSIBLE! Only $5.00. Financië 
Information Bank, White Cloud, MI 49349. 


MECHANICALLY inclined individuals desirin 
High Weekly Profits operating Small Manufa 
turing Business Without Investment write 
Businesses-P, Box 9008, Baldwin, N' 
11510-9008. 


GET PAID FOR COMPILING NAMES ANI 
ADDRESSES. $500.00 PER 1,000. CAL 
1-900-246-3131 ($0.99/MIN) OR WRITE 
PAASE-XPS 1191, 161 S. LINCOLNWAY, N 
AURORA, IL 60542. 


PERFORM ENVIRONMENTAL INSPEC 
TIONS for real estate, residences, etc. Eas 
directions for high income $11.95. EIS, P.O. Bo 
27261, San Antonio, TX 78227. 


$6980 MONTHLY From Easy Publishing Ide: 
Fourwinds, Box 158K, B.C. V9R5K4 


BUILD YOUR BUSINESS ON OUR EXPERI 
ENCE! GLAS-WELD SYSTEMS CLEAR: 
YOUR WAY IN WINDSHIELD CRACK REPAIR 
PATENTED EQUIPMENT, FREE REPAIR MA 
TERIALS, TOLL-FREE SUPPORT, FACTOR! 
TRAINING. FRANCHISES FROM $1,895 
CALL TOLL-FREE US/CANADA FOR FREI 
INFORMATION. 1-800-321-2597. 


MILLIONS! My reports have earned literally mi 
lions of dollars for companies and individual 
nationwide. Can help you reach wealth too. Frei 
Proof: Linda Marion Enterprises, 11 Orchard Hts 
New Paltz, NY 12561. 


HOTTEST NEW MONEYMAKERS? 900 num- 
bers! Free details, Information Marketing, 91 
Laurel, Suite 200-A, Porterville, CA 93257. 


EARN $1500 WEEKLY mailing our circulars! 
Rush long SASE: SMS, Dept. POPS-A1. Box 
1960, Cordova. TN 38018-1960. 


EARN MORE! No Schemes! PROFIT with | 
LEGITIMATE company. FREE details, $1.0 
P&H. Classic Industries, Box 327, Bryant, AF 
72022. 


BLAST Spare Time Income Sky High! Free Prof 
Guide! VIACADE, Box 141A, Butler, NJ 07405. 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report 
Mellinger. Dept. K269C, Woodland Hills, CA 
91367 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet, MPC, Box 
57, Lenore, ID 83541. 


BIG PROFITS! People call you to order grocery 
coupon program. 1-800-634-8892, Ext. T12. 


LEARN Gold, Silver, Scrap Recycling Business. 
(Free) Information: Recycling, Box 11216PS, 
Reno, NV 89510-1216. 


$500 WEEKLY mailing ads. Admailers Associ- 
ates. Box 51063, Durham, NC 27717. 


HOMEMAILERS Needed! Earn $300/100! 
SASE: Lintel-1PS, 50 Shuman, STE200, Naper- 
ville, IL 60563. 


RECORD VIDEOTAPES—At Home. $5,000 
Monthly Possiblo. No pornography. Free Details 
Write: CMS Video Company, 210 Lorna Square - 
#163S, Birmingham, AL 35216. 


"JUNKED" TIRES $1.00 POUND? (Send 
Stamp) Le Vallees, B1191, Wildwood, FL 34785. 


EARN Cash Part-time . . . Working from Home 
Real Work! Own Hours!—Midwest Direct( #407! 
3400—111th, Chicago, IL 60655. 


MAILORDER OPPORTUNITY: Start profitabl 
home business without experience or capital 
Free book. Mail Order Associates, Dept. 797 
Montvale, NJ 07645. 


EARNINGS Unlimited! Mail Our Burglar Alarm 
Advertisements From Home! RBM Merchandis 
ing, Box 59314-PS, Chicago, IL 60659. 


WHOLESALE SOURCE DIRECTORY All typ 
products, all wholesale! $9.95 To: DUCK 
WORTH, Box 3746, Macon. GA 31205. 


BE YOUR OWN BOSS. Make big money wit 
thousands of items. $4.00 brings FREE GIF" 
plus GIANT CATALOGUE. Refund with first or 
der. SENCO, 14 Gogh Circle, Newark, Delawar 
19702. 


OWN A Mailorder Business! Details, FP4, Box 
116F, Toronto, Canada M4Y 2L5. 


EXCITING SCIENCE & ELECTRONICS 
BOOKS! FREE CATALOG, BOX 596P, LOGAN, 
UT 84321. 


MILLIONAIRE Mailorder Expert reveals Money- 
Making Secrets. Free, exciting hour cassette: 
Melvyn Powers. No. Hollywood, CA 91609. 


$200-8500 weekly AT HOME! No gimmicks. 
Details FREE! Homeworkers-S, Box 32397, 
Palm Beach Gardens, FL 33420. 


POPULAR SCIENCE NOVEMBER 


19917% 135 


BUSINESS OPPORTUNITIES 


“BE YOUR OWN BOSS". 6 Ways to Make Mon- 
ey. Send $1.00 information. Call 1-900-988-0042 
ext. 361. $2.00/min. M&R Marketing, PS 910, 
P.O.Box 90545, Long Beach, CA 90809-0545. 


EARN $35,000 TO $300,000 at home process- 
ing FHA refunds. To start immediately send 
$29.95 for complete start up kit to: Bilo, Box 
43104, Fayetteville, NC 28309. 


FREE GUIDEBOOK! Others laugh—but you 
make money recycling. Learn new markets PAY- 
ING BIG MONEY (most scraps). (Send $3.00 
P&H): Ameriscrap - PS1191, Alexandria Bay, 
NY 13607-0127. 


$96,000? APPLIANCE SERVICING! 
COURSE, FREE VIDEO! EASY, BOX 4410, 
ARLINGTON, VA 22204. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-S11. Seminary, MS 39479. 


T-SHIRT PRINTING MACHINES. We manufac- 
ture professional single and multi-color screen 
printing equipment. Inexpensive, Brochures, 
Prices, Information Pack $1.00 (refundable). 
Catco, 12201 NW 35 St., #102-PS, Coral 
Springs, FL 33065. 


500 MONEYMAKING MAIL ORDER IDEAS. 
Manual only $10. Satisfaction guaranteed. 
Pacific Hill Enterprises, 6338 Post St., Dept. 140, 
San Francisco, CA 94109-8215. 


WATKINS PRODUCTS! $69.00 FOR DEAL- 
ERSHIP. MLM. 225 TOWNHALL ROAD, 
WATERFORD, PA 16441. (814) 866-5917. 


BECOME A REAL ESTATE APPRAISER. 
HOME STUDY. FREE LITERATURE. 
800-362-7070 DEPT. RM109. 


AUTO BATTERY RECONDITIONING! (EASY). 
EARN HUNDREDS$S WEEKLY! TRADE "SE- 
CRETS" REVEALED! (FREE) INFORMATION! 
BATTERY OUTLET, 
NC 28603-3300. 


BOX 3300PS, HICKORY, 


BUY IT WHOLESALE 


CLOSEOUTS - OVERRUNS!! Cassettes, C.D's, 
LPs, VHS and Beta movies. Catalog $3.00. 
S.E.A. Supply Company, 7 Pond Rd., Gloucester, 
MA01930. 


Desc ramblers s 


/ Low Prices 
PO Box 26 * Wood Dale, IL 60191 
(708) 766-5222/Fax (708) 766-5269 
Call CST Mon.-Fri. - 9-5 / Sat.-10-2 
JERROLD * SCIENTIFIC ATLANTA 
OAK ZENITH * HAMLIN * PIONEER 
Converter Only * Hand Helds 
Ch. 3 Filters * 3 Ft. Jumper Cable 
/] VISA/Mastercard [7] C.O.D. 
Orders Only 1-800-735-5912 
10 Yrs. Experience 
6 Mos. Warranty 
(NO ILLINOIS SALES) 


SIS 


CABLE TV SECRETS—the outlaw publication 
the cable companies tried to ban. HBO, Movie 
Channel, Showtime Descramblers, Converters, 
etc. Suppliers list included. $9.95. Cable Facts, 
Box 711-PS, Pataskala, OH 43062. 


CABLE DESCRAMBLERS 
OAK M358 COMBO $39.95 


Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer 


& MORE! OUR PRICES ARE BELOW WHOLESALE! 
CABLE+ PLUS 
14417 Chase St. #481-M, Panorama City, CA 91402 


1-800-822-9955 © Other Info. 1-818-785-4500 
NO CALIF SALES — DEALERS WANTED. 


DESCRAMBLER KITS. Complete cable kit 
$44.95. Complete Satellite kit $49.95. Add $5 
shipping. Free Brochure. Summit ps, Box 489, 
Bronx, NY 10465. 


CABLE DESCRAMBLERS—ABSOLUTELY 

‘THE LOWEST PRICES! All major brands. CALL 

US LAST! ADVANCE ELECTRONICS 
18. 


CABLE CONVERTERS ALL MAJOR BRANDS 
INFO + ORDERS 1-800-782-0552 FREEWAY 
INC. S.M.P. P.O. 5036 BRUNSVILLE, MN 
55337 


400,000 BARGAINS Below Wholesale! Many 
Free! Liquidations Closeouts! . . . Job Lots 
Single Samples. Free details. Worldwide Bar- 
gainhunters, Box 1409-B, Holland, MI 49422. 


CLOSEOUTS! Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, Fern- 
dale, MI 48220. 

HUGE CHRISTMAS SAVINGS! Thousands of 
popular gifts for up to 75% off. Complete informa- 
tion $3. SRAO-PS; P.O. Box 201; Commack, NY 
11725. 


CABLE EQUIPMENT 


CABLE T.V. 
EQUIPMENT 


L&L ELECTRONICS, INC. 
1430 Miner St, Suite 522 
Des Plaines, IL 60016 


Information 1-(708) 438-4056 Orders 1-800-542-8150 


YEARS OF CUSTOMER SATISFACTION! 


garding private ownership of Cable T V. equipment. Consult your 
Local oficial 


CABLE T.V. CONVERTERS Jerrold, Oak. Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
4030 Beau-D-Rue Drive, Eagan, MN 55122. 


CABLE TV BOXES, We sell only the best low 
prices, we ship COD. $2.00 for catalog Ace 
Products, P.O. Box 582, Dept. S, Saco, ME 
04072, 1-800-234-0726. 


DESCRAMBLERS, Converters, LOWEST 
PRICES. CNC Concepts Inc., P.O. Box 34503, 
Minneapolis, MN 55434 1-800-535-1843. 


FREE CABLE AND SATELLITE DE- 
SCRAMBLER PLANS. Send SASE. MJMS IN- 
DUSTRY, BOX 531, BRONX, NY 10461-0208 


CABLE TV DESCRAMBLERS 
* CONVERTERS + 


PANASONIC, JERROLD, OAK, 
PIONEER, SCIENTIFIC ATLANTA 
AND MORE. LOWEST PRICES. FREE CATALOG. 


CABLE READY 
COMPANY 


(800) 234-1006 


CABLE DESCRAMBLERS. Can't touch this! 
Highest quality rock bottom prices. All brands. 
Order now! HI-TECH ELECTRONICS (800) 
745-5079. 


CABLE TV 
"BOXES" 


Converters-Descramblers 
Remote Controls: Accessories 


Call or Write 


NAS/TRANS-WORLD CABLE CO. 


3958 North Lal d. @ Suite 
e Park, Flonda 


< CABLE TV = 
DESCRAMBLERS 


ALL TYPES 800-582-1114 
FREE CATALOG 
M.K ELECTRONICS - 7958 Pines Blvd 
Suite 276 - Pembroke Pines, FL 33024 


CARTOONING, SIGN PAINTING 


LEARN SIGN PAINTING. Earn while you learn. 
FREE starter lesson: Signs, 65 West Broadway, 
Newport, R.I. 02840. 


CB RADIO 


POLICE—FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS, 
DENVER, CO 80219. 


LAND General mobile radios, CB's, scanners, 
marine radios, radar detectors, auto alarms. Cat- 
alog $2.00. Ray's, Box 14862PS, Ft. Worth, TX 


76117-0862. 


BATTERY MASTER SWITCH 


Patent Pending 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents 
ere fires, provides emergency 
cut-off. 


Remove knob to stop theft and un- 
authorized operation. 


$14.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


COMPUTERS 


AMAZING moneymaker! Turns 3.5" double den- 
sity into high density disks instantly! Free details: 
Medco 6344 Fall River, Sacramento, CA 95824 


BUILD YOUR OWN COMPUTER 
books XT, 286, 386, 486 $20.95 each. 
1-800-765-1714 


QUICK BASIC libraries for mouse program- 
ming. $8.00. DPW Consulting Company, 
P.O.Box 1222, Akron, OH 44309-1222. 


GUARANTEED Computer Chips, millions 
stocked, shipped within 24 hours. FLETCHER's 
800-874-6707. Fax 602-545-7033. " 


UPGRADE your 286 for hundreds less. Send 
$5.00 for how-to book with sources to: Terranova 
Enterprises, P.O. Box 620937, Littleton, CO 
80126. 


STOP THROWING MONEY AWAY! Have your 
toner cartridge remanufactured & save up to 
70%. Same cartridge back, Premium black toner, 
Warranty protection, 100% satisfaction guaran- 
teed. Send $49.95 for refill voucher packet or 
$3.50 for information. ECO-Systems, 2968 W. 
Ina Rd. #135, Tucson, AZ 85741. Include ma- 
chine make & model. 


SAVE HUNDREDS OF DOLLARS. Before you 
buy your personal computer, find out how to get 
what you really need, for less money. $2.00 for 
additional information, $20.00 for complete 
package. Clarity Consulting, P.O. Box 40713, 
Tuscaloosa, AL 35404. 


DO-IT-YOURSELF 


ARROWHEAD Making. VHS $29.95 S/H $3.50. 
Commons, Box -5012-PS, Central Point, OR 
97502. 


51,000 CATALOGS listed. Sources For Any- 
thing! $5.95 CATALOGS. Box 92452X, Atlanta, 
GA30314. 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 
ome Connects between any cassetie or ape 
recorder and your telephone ine. Starts auto- 

ly when phone is answered Records both 
Sides oí conversation Slops recorder when 
phone is hung up 


Super Powerful FM TRANSMITTER 
Many tres mor powertui han other ansmaters 
Transmit vp 1o W mie lo any FM rado -Easy 10 
‘Assemble Kt - up i 9V banery (not nd) 

For catalog of Tansmters. Voce Scrambers and 

her specaty tems. enciosa $2 00 o USI Corp. 

CA 407-725-1000 or wed $18.98 «$1.00 


QUARTZ CLOCK MOVEMENTS and supplies! 
Low Prices! Yankee Ingenuity, Box 113S, Altus, 
OK 73522. 


BUGGED? WIRETAPPED? Find out fast! Coun- 
termeasures equipment catalog $1.00. Capri 
Box 589S, Bayfield, CO 81122. 


DON'T THROW AWA’ IAT USED 
COPIER OR PRINTER CARTRIDGE! 


Do it yourself. CANON" COPIERS 
it's easy SAVE OVER 754 | EARLIER | 
Hu =| 
MORACK Hioni- 
INCORPORATED Order or information 

932 windsor Dr -B (NOBIA 

EN 2 EDO 


SURVEILLANCE - COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huge Cata- 
log $5.00 (Refundable). PROTECTOR, Box 
520294-A, Salt Lake City, UT 84152. 


STOP paying high cable-tv rates. Install your own 
antenna system. Simple and easy with my de- 
tailed instructions. Send $15.00 to: Antennas, 
289 Highland Rd., Jackson, KY 41339. 


LONG PLAY CASSETTE RECORDERS, 
VOICE-ACTIVATED. RECORDS 12 HOURS 
PER STANDARD CASSETTE. FREE BRO- 
CHURE. PRODUCTIVE ELECTRONICS, BOX 
930024, NORCROSS, GA 30093. 


AMAZING 


SCIENTIFIC & ELECTRONIC 
PRODUCTS 


LASERS AND SCIENTIFIC DEVICES 
‘iw Vis Red Laser Diode System Kit 
Laser Bram Boutct* Listener 
Visible Simulated 3 Color Laser Kit.. 
AQ Watt Burning Cutting Laser Pians. 
Hi Powered Pulsed Drilling Laser Pans. 
o 2mw HoNe Vis Red Laser Gun Assembi 
Laser Lite Show - 3 Methods | 
See in the Dark Kit 
Eectromagnetic Coil Gun 
Hi Velocity Coil Gun Plans. 
Levitating Device Pans. 
Electronic Hypnotism Tec 
HIGH VOLTAGE AND PLASMA DISPLAY DEVICES. 
75,000 Volt DC Variable Output Lab Source Kit. 
lon Ray Gun Kit, project energy without wires... 
TIS VAC Hi Out Neg lon Generator Kit... 
Telekinetic Enbancor/Electric Man Assembled... 
Lightning Display lobe Ki. 
‘Worlds Smallest Testa Coi Kit., 
250KV Tabie Top Tesia Coil Kit. 
1.5 Nilion Volts Tesla Coil Plans .. 


SECURITY AND PROTECTION DEVICES 
APG7O Invisible Pain Field Blast Wave Gen Assembled ....$74.50 
PSP4K — Plasor Sonic Blast Wave Pistol Kt... I 


3i FM Auto Tel Transmitter it 
‘1M, FM Voice Transmiter Kit... 
Homiag/Tackog Beeper Transmitter Kit 
ORDERING PROCEDURE TOLL FREE 1-000-221-1705 

ar HRS ON 1-483-673-4730 or FAX I TO 1-609-572-3406 
VISA, MC, CHECK, MO IN US FUNDS, INCLUDE Y^ SHIPPING. ORDERS 
($100.00 UP ONLY 100 $10.00. CATALOG $1.90 OR FREE WITH ORDER. 


INFORMATION UNLIMITED 


PO B0X716 DEPT PS9 AMHERST NH 03031 
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PICKS UP A WHISPER 
50 FEET AWAY! 


507 
914-232-3878 


GEMSTONE FACETING MACHINE. Plans and 
instructions. $29.50, LE Inc., P.O. Box 1551, 


HICCUPS - NEVER A PROBLEM AGAIN! The 
next time they occur, you and others can have 
IMMEDIATE RELIEF by stopping them with a 
newly discoverd, quick and easy technique. SAT- 
ISFACTION GUARANTEED. Explanatory fact 
report $5.00 and SASE to: BIRMACO, Research 
Dept. 4, P.O. Box 640, Sperry, OK 74073. 


WORLD’S SMALLEST 
FM TRANSMITTER 


CHECK, visa, or MC 
$39.95 Coo 260 sass 


1-800-336-7389 


WOODWORKERS. Easy build drafting table. 
Plans $20.00. Send $2.00 (retundabie) for cat. 
Plans, Box 31582, Tucson, AZ 85751-1582. 


SAVE MONEY, EARN THOUSANDS Repairing 
Stucco, Cracks and Damage. $10. For Oo-It- 
Yourselt Manual. D&N Info-Tech, Box 50222, 
Green Valley. NV 89015. 


HYDROPONIC INDOOR GARDENING. Grow 
herbs and vegetables all year long. No weeding. 
No pesticides. Plans and instructions, $15.00. 
KLOMAR TECHNOLOGY, 500 Ken Maril Road. 
Ames, IA 50010. 


REMOTE CONTROL 
TELEPHONE 
RECORDER 
Cali, code in, 
recorded phot 
Surveill 'el 
Surveillance Catalog 
LISTEN ELECTRONICS 
603 Elgin, Muskogee, OK 74401 
(918) 683-9589 


Apple Valley, CA 92307. 
M 


lay all previously 
$479.00 
$175.00 

$5.00 


LASERS, .5mw To.20 watts, Hundreds of Laser 

Related Products & Plans. For Catalog Call 
714-278-0563, or Write MWK Industries, 1269 
Pomona Rd., Corona CA 91720. 


ELECTROPLATING TEXTBOOK, ELEC- 
TROPLATE METALLICS NONMETALLICS. 
$14.95. Details free. Tropic, X95, Palm Bay, FL 
32906-0095. 


(716) 691-3476 
Dealer Inquiries invited 


NEON, COURSE WITH FREE VIDEO. NEON, 
BOX 4410, ARLINGTON, VIRGINIA 22204. 


CALLER ID, $49.99 Screen and Record Phone 
Calls. Details $1.00. CBR, Box 212, Rochelle 
Park, NJ 07662. 


SURVEILLANCE - Security - Secrets, Equip- 
ment, Instruction. Towers, P.O. Box 131, Cooke- 
ville, TN 38503. 


$S/SAVE/S$ UNIQUE FLOAT-FLUSH CON- 
TROL SYSTEM, $4.00, THOMSON ENT., P.O. 
BOX 700, DESCANSO, CA 91916-0700. 


ELECTRONIC ENGINEERING. 8 volumes 
complete. $109.95. No prior knowledge required. 
Free brochure. BT Books, 1203 Grant Ave., 
Rockford, IL 61103. 


BECOME A PARALEGAL. WORK WITH AT- 
TORNEYS. HOME STUDY. FREE CATA- 
LOGUE. 800-362-7070 DEPT. LM109. 


RESUMES PROFESSIONALLY CRITIQUED 
Current Resume And $5.95 To: MD & ASSO- 
CIATES, P.O. Box 680743, Orlando, FL 
32868-0743. 


COLLEGE MONEY available! FREE 


ef 


$82.95 
$99.95 
$82.95 


BMR-10 — Speaker Kit 
BMR-20 — Amplifier Kit 
BMR-30 — Subwoofer Kit 
Developed by Rockford Corporation. Made In USA 
Educational & Organizational Discounts Available 
To order call toll-free O) 
1-800-366-2349 ext,3010 


or send check or money order: 
Rockford Corporation Educational Services 
613 S. Rockford Drive Tempe, Arizona 85281 


Inde $3.0 per unii Shipping & Honing 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write: American 
‘School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved home study. Most affordable and com- 
prehensive. 100 years of legal training. FREE 
CATALOG 1-800-826-9228. BLACKSTONE 
SCHOOL OF LAW, P.O. Box 871449, Dept. PS, 
Dallas, Texas 75287. 


FREE COLLEGE TAPE External Degrees 
Business/Public Administration. LAW, Graduate- 
Undergraduate, Financial Aid. (800) 759-0005 
Ext 618, LASALLE UNIVERSITY, Mandeville, 
LA 70470-4000. 


WORLD WIDE COLLEGE OF AUCTIONEER- 
ING, INC. (formerly Reisch) Since 1933. Term 
Soon. Free Catalog-COL. Gordon E. Taylor, Box 
949, Dept. 3, Mason City, A 50401. 515 
423-5242. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES, ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826-PS, BENICIA, CA 94510. 
(800) 835-8535. 

LEARN SKIP TRACING AND MISSING INDI- 
VIDUAL INVESTIGATIONS. Become an expert 
skip tracer. Complete training program from 
AMERICAN TRACING CORPORATION. Send 
$2.00 for 16 pages INFOPACK, 289 College 
Street, Burlington, VT 05401-8320. 


UPHOLSTERY Training Videos. Free Brochure. 
VUE, Box 128, El Verano, CA 95433, 
800-635-3493. 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts. 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


UNIVERSITY DEGREES Without Classes! Ac- 
credited Bachelors, Masters, Doctorates. Free 
Revealing Facts! Thorson-PS 11, Box 470886, 


RECEIVE FREE GOVERNMENT GRANTS! 
Never repay! Rush long SASE: SMS, Dept 
POPS-B1, Box 1960, Cordova, TN 38018-1960. 


FLAT ROOFS - SAVE 70%. Solve any problem. 
Any size root. Revolutionary reinforced Acrylic 
system. Easy, safe, foolproof. Proven 23 years. 
We manufacture, consult, instruct. FREE Infor- 
mation: PSJ ROOFAGE, P.O. Box 2784, Lehigh 
Valley, PA 18001-2784. 


BOOST YOUR CAREER! With the Prestigious 
DIPLOMA, ASSOCIATE-DEGREE, home- 
study, all majors, easy, accredited International 
College, extraordinary low tuition: YAACOV 
COLLEGE, P.O. Box 30222, 3001-DE Rotter- 
dam, Netherlands. 


FULLY APPROVED UNIVERSITY DEGREES! 
Economical home study for Bachelors, Masters, 
Ph.D., fully approved by the California Superin- 
tendent of Public Instruction. Prestigious faculty 
counsels for independent study and life ex- 
perience credits (5000 enrolled students, 400 
faculty). Free information—Richard Crews, 
M.D. (Harvard), President, Columbia Pacific 
University, Department 2R5N, 1415 Third 
Street, San Rafael, CA 94901. Toll free: 
(800) 227-0119; California: (800) 552-5522; or 
(415) 459-1650. 


ELECTRIC VEHICLES 
ELECTRIC Cars, Conversion Manuals, Parts 


| 


READ FOR PAY! $100.00/iille! Rush 
long SASE: SMS, Dept. POPS-C2, Box 1960, 
Cordova, TN 38018-1960. 


UP TO $4000 WEEKLY POSSIBLE! RUSH 
STAMPED ENVELOPE. JOBS, P.O.BOX 
67415, SCOTTS VALLEY, CA 95067-7415. 


POSTAL JOBS TO $60,896: Plus Vacation, Re- 
tirement, with proven system. Free details - 
Achievement, Box 527, Belleview, KS 66935. 


ENERGY SAVING 


3-PLY RADIANT BARRIER 


ENJOY EXCEPTIONAL ENERGY SAVINGS 
AND HOME COMFORT AT LOW COSTS. 
Non-toxic, installs easily in attics, sidewalls and floors. 
‘Reduces attic summer heat gain by as much as 30%. Cuts 
winter heat loss in sidewalls and floors. Proven savings! 
‘Send $1.00 for brochure and product sample. 
R-FAX TECHNOLOGIES, INC (800) 622-0663 
661 E MONTEREY AVE _ POMONA. CA 91767 


SOLAR, GREENHOUSE, AQUACULTURE 
AND ENERGY SAVING CATALOG! 64 pages. 
Order from one expert source. Featuring Sun- 
Lite* for do-it-yourselfers, builders, designers. 
America’s largest energy saving mail order 
house! $1.00 postpaid. Solar Components Cor- 
poration, Dept. PS. 121 Valley St., Manchester, 
NH 03103. PHONE 603-668-8186 


GENERATE SUPPLEMENTAL HEAT From 
Your Hot Water Heater. Proven, Efficient, Easy 
Installation in Garage, Workshop, Cabin, Porch. 
Send $19.95, $2.00 S/H to: Idea, Inc., Box 
26173, Shoreview, MN 55126. 


HELP MOTHER NATURE 


FIND OUT LOADS OF INFO, ON OUR 
EARTH, AND HOW TO HELP CONSERVE, | 
RECYCLING, ANIMAL CONCERNS, 
AND THE ENVIRONMENT. 

SEND: $6.00 ENVIRO 
P.0. BOX 5742, KINGSPORT, TENNESSEE 37663-5742 


EYEGLASSES 


CONTACT LENSES/SUNGLASSES A! Whole- 
sale Price 1-800-833-8886 For Free Brochi 


DEBTS? BILLS? BAD CREDIT? No problem! 
We'll help now. Applications accepted 
$500-$50,000. Not a loan company. Free app: 
TCAC, Dept. PS. 400 Century Park South #117, 
Birmingham, Alabama 35226 or call 
1-800-869-0607. 


and supply sources, newsletters—The most 
complete electric vehicle source $5.00 Perfor- 
mance Speedway, 2810-B Algonquin, Jackson- 
ville, FL 32210. 


COMPUTER-Erase Bad Credit Free Instantly. 
Free Details: Gold(P), 13950 Ventura, Sherman 
Oaks, CA 91423. 


ELECTRONIC SUPPLIES & EQUIPMENT 
SURVEILLANCE - Privacy control - Debugging - 
Protection. (Kits - assembled) Large new catalog. 
$8.00 Tn-Iron 2209F Lapaico, Harvey LA 70058. 
INCREDIBLE BUYS! ELECTRONIC, COMPUT- 
ER SURPLUS. CATALOG $3.00. SURPLUS 
(PS) BOX 276, ALBURG. VT 05440. 


BUGGED? PHONE TAPPED? FREE Catalog of 
Fantastic Electronic Devices tells you Fast! 


| 


EMBLEMS, DECALS, PATCHES 


DESERT STORM/SHIELD insignias NOW 
AVAILABLE! Worn by more troops than any 
other! Patches $5, hats $15. HO Ts $15, Posters. 
$7—S&H Included. Guaranteed Satistaction! 
FREE Brochure. Desert Graphics. Dept. D, 
P.O. Box 4728/Macon, GA 31208-4728 
1-800-368-0370. 


EMPLOYMENT INFORMATION 


AUSTRALIAN EMPLOYMENT OPPOR- 
TUNITIES REPORT. Jobs in demand and how to 
secure one. US$10.00 ETA, P.O. 1454, Arm- 
idale, NSW 2350, Australia. 


ALASKA JOBS! BE INFORMED WEEKLY! 
EMPLOYMENT DIRECTORY. STATE LI- 
CENSED AGENCY. Send $5.00 to Alaskan Em- 
ployment, Box 450-S, Ninilchik. AK 99639. 


. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources: Box 5529-Y, Diamond Bar, CA 91765. 


RECEIVE FREE GOVERNMENT GRANTS! 
Never Repay! Rush long SASE: SMS, Dept 
POPS-B2, Box 1960, Cordova, TN 38018-1960. 


MONEY SAVED MONEY MADE Save | 
hundreds-thousands of dollars on mortgages, 
taxes, insurance and other proven money strate- | 
gies to put you on the road to financial success, 
Satisfaction Guaranteed. DON'T DELAY. Send 
$5.95 + $2.00S&H to Astro Design, Box 1889P, 
Titusville, FL 32780. 


BOOKLET RAISE $50,000 WITH CREDIT 
CARDS. $5.00-NO CHECKS. HRP, 2906 
NORTHEAST, FLAGSTAFF, AZ 86004. 


GUARANTEED savings of $5,000 on your home 
mortgage. Send $5 for information to: Financial 
Consulting Services, 5957 Carmel Dr, Mont- 
gomery, AL 36117. 


ACQUIRE HONORY-TITLE FOR YOUR SO- 
CIAL PRESTIGE - WITH CERTIFICATE BY 
CONTRIBUTION. Submit Curriculum Vitae. 
Serious inquiries only. SIR EDWARD PETERS- 
BURGH ACADEMY, 12-14 PETERSBURGH 
PL.. LONDON W2-4JT, GREAT BRITAIN. 


10.4% VISA/MC. SAVE $$ INTEREST. INFOR- 
MATION $3. ROBERT, PO BOX 4906, MONT- 
CLAIR, CA 91763. 
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IR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 


U.S. & INTERNATIONAL PATENT APPLICATIONS 


Patent and develop your idea with the 
lexperience of an expert. Call or write 
for tree 104 page brochure, confidential 
advice and forms for confidential 
disclosure and record of Invention. 
Overseas production, prototypes 
and research dily avaltabi. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
copyrights and trademarks 
Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LA, SYOSSET, NY 11791 


} 800-367-7749 
516-367-7777 
516-692-2787, 


LEARN how to offer your invention for sale, or 
license. Free booklet outlines procedures, royal- 
ty rates, requirements. Kessler Sales Corpora- 
tion, C-7-Fl, Fremont, Ohio 43420. 


NEW TOY IDEA? Want access to toy compa- 
nies? EXCEL offers full inventor services. FREE 
phone consultation. Call (612) 934-1200. 


PATENT ATTORNEY. Free Inventors Hand- 
book. Direct Washington Services, J.P. Halvonik, 
Esq. 1-800-876-6670. 


INVENTORS' NEWSLETTER: Send $5.00 For 
Sample Issue. PRDI, 2836 Rockledge Trail, Day- 
ton, OH 45430. 


GAME/TOY INVENTIONS WANTED! Expert 
Evaluation. Presentation to Companies 
1-800-48-NVENT. 


FOREIGN NEWSPAPERS 


WORLDWIDE. ENGLISH NEWSPAPERS/ 
MAGAZINES! Sampler: 352.98. FREE BRO- 
CHURE. MULTINEWSPAPERS, Box DE-3A, 
Dana Point, CA 92629. 


GARDENING 


LEAF SHREDDER Complete plans $10.00. 
P.O. Box 405, E. Moline, IL 61244. 


HELP WANTED 


GUARANTEED/LEGITIMATE WORK! TOP 
PAY! Assemble products at home. 
(904)686-3634 Ext. 6050. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1) 805 962-8000 Ext. 
B-20025 
EARN MONEY Reading books! $30,000/yr In- 
‘come potential. Details. (1) 805-962-8000 Ext. 
Y-20025. 


EARN $1500 WEEKLY mailing our circulars! 
Rush long SASE- SMS, Dept. POPS-A2, Box 
1960, Cordova, TN 38018-1960. 


$40,000'YR! READ BOOKS and TV Scripts. Fill 
out simple “like/don't like" form. EASY! Fun, 
relaxing at home, beach, vacations. Guaranteed 
paycheck. FREE 24 Hour Recording 
801-379-2925 Copyright &NY13GEB. 


FREE $3.00 CHECK, GIFT CATALOG! Silpe, 
10 Washington. jston. NJ 07039. 


ROLEX Replica. Quartz & Automatic. Men & 
Women. Best Prices. 818-763-2028 or 
818-780-2350. 


SHOP AT HOME! GIANT COLOR GIFT CATA- 
LOGUE. AUTO-TOOLS-OFFICE-HOME. $5.00: 
GIFT WORLD SHOPPER, P.O. BOX 2001, 
PATCHOGUE, NEW YORK 11772. 


GOOD EATING 


CHRISTMAS COOKIES/DESSERTS 50 yr Old 
Family Recipe $3.50. James W.. Box 430757, 
Houston, TX 77243. 


SERIOUS INQUIRIES: For Development, Pat- 
enting and Licensing, call Davison & Associates. 
Free Information 1-800-677-6382. 


MARKETING-DEVELOPMENT! Your Inven- 
tions Marketed, Developed by Professional Engi- 
neer former U.S. PATENT OFFICE EXAMINER 
& MANUFACTURERS REPRESENTATIVE! 
FREE INVENTION PROTECTION CERTIFI- 
CATES. Suite 3815 PS Woolworth Building, New 
York, NY 10277. 


FREE CATALOGUE! Books/Tapes/Software for 
inventors/entrepreneurs! Innovation Centre, 156 
Columbia St. W., Waterloo, ON, Canada N2L 
3L3, (519) 885-5870, fax (519) 885-5729. 


INVENTORS! Call IMPAC for free information 
kit. USA/Canada: 1-800-225-5800 (24 Hours!) 


THE MAGAZINE FOR INVENTORS: “Inventor's 
Digest’. Since 1985. $20.00/year. Money-back 
guarantee. 1-800-525-5885. Free patent 
manual. Visa/MC. 


REGISTERED PATENT ATTORNEY. D.A 
Kettlestrings. Free patent/trademark informa- 
tion. 1-800-748-6216. 


NEW IDEAS? MAKE SOMETHING HAPPEN! 
We have expertise designing, developing, mar- 
keting and licensing new products to brand- 
name companies with sales worldwide - earning 
millions! Free Information. GREAT AMERICAN 
ROYALTY GROUP 1-513-369-8108. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


AVOID SCAMS! Free information exposing in- 
vention, marketing/patenting companies 
1-800-428-5779. 


FREE invention appraisal plus protection forms 
and information kit. Over 100,000 inventors as- 
sisted since 1975. Affiliated Inventors Founda- 
tion. 1-800-525-5885. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


THE INVENTORS' ATTIC, a retail store, will 
display, sell and market your product. Limited 
space. 1-800-88N-VENT. 


PROTOTYPE FABRICATION In Plastic & Met- 
als To Your Specifications, Security Guaranteed. 
FXSMITH Inc., 165 Cowan Ave., Toronto, On- 
tario, M6K2N5. 1-416-360-6292. 


HAVE AN INVENTION OR JUST AN IDEA? 
STOPI—before you do anything else, call for an 
important message. (914) 586-2555. 


‘SALSA recipe. Suit your taste. SASE, $2.00. Box 
703, Sidney, IA 51652. 


BOB's BODACIOUS B-B Que Sauce. Unique 
Sauce. SASE $2.00 204 N. El Camino Real, 
Suite E206, Encinitas, CA 92024. 


PORTUGUESE Food, Meat, Fish, Recipes. 
Send $5.00+ SASE: Santos, Box 1561, 
Bridgeport, CT 06601 

SUPERB CINNAMON ROLLS. Recipe is art- 


work. $5.00. BEAUTIFUL BUNS, P.O. Box 243, 
Murphy, NC 28906. 


GOVERNMENT SURPLUS 


DRUG RAID SEIZURES! Buy dirt cheap. Cars, 
houses, boats, computers, furniture. Seizures: 
Box 4309-YG West Covina, CA 91791. 


HEARING AIDS 


FREE Hearing Aid Catalog. All Models. Huge 
savings! No salesman will call. RHODES Dept. 
12T, Brookport, IL 62910. Phone 1-800- 
453-4905. 


HOBBIES & COLLECTIONS. 


MAGIC, JOKES, NOVELTIES Wonderful Cata- 
log $1.50. Hueys House Of Fun, P.O. Box 505, 
Wallis, TX 77485. 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs. door harps, 
dollnouses, clocks, music boxes, weather instru- 
ments, crafts, furniture with our plans, parts, kits, 
supplies—Catalog $1.00—(800) 848-4363— 
Cherry Tree Toys, Belmont, Ohio 43718-0369. 


BUILD clocks for profit (cost under $8.00 each!). 
Our videos show you how! Wholesale clock 
catalog $3.00 (credited) contains over 1500 
items! Steebar, P.O. Box 463-S, Andover, NJ 
07821-0463. 


HOME HEATING, FUEL SAVERS 


| 


Chop Heating Bills To 
Almost Nothing! 


independence, 
‘economy & comíon of 

whole house wood or 

coal heating with gas, 

oil or electric standby. 4 
Isa central heating system. not a stove. Send for 
Free Catalog and Price List 


1 ,SEagie Den SCR 61233:5044 | 
130894, 2000 W. County Rd. B2, 
I Posevite, MN 55113 


I 
I 
1 
St 1 


Phone( ) 


HUGE SAVINGS. Eliminate dealer markup. Free 
Trial. Batteries wholesale. Terms Arranged. 
Lloyds-PSC, Rocktord, IL 61104. Call 
1-800-323-1212 Toll Free. 


I SUPER SAVINGS! Newest. Finest. All 
I types. Buy DIRECT & save up to HALF! 

No salesmen. Sold by AIR MAIL on HOME 
Il TRIAL. FREE Catalog. Write: 


J| MONEYSAVERS. 
Dept. PS11D 36658 Apache Plume Dr. 
E Palmdale, CA 93550 


CATALOG! 
New Hearing Aids 


* All Models P 


* No Salesman will call 


Try Before You Buy! 
Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


* Huge Savings 


a 


INVENTORS: Call TLCI for free information 
Inventors Newsletter 1-800-468-7200, 24 hrs 
day-USA/Canada. 


DEVELOP AND PATENT YOUR INVENTION! 
LET the Prolessional team at Diversified Prod 
ucts engineer your product, develop a marketin 
plan and pursue a patent. Call of write for FREE 
INFORMATION. Diversified Products, 301 N 
Main, Pueblo, CO 81003. 1-800-782-0771 


INVENTORS: If you have an invention for sale o| 
license, write for free booklet explaining how wi 
can help you. Kessler Sales Corp., C-7-IM, Fre 
mont, Ohio 43420. 


= 
"KITES yx 


Bree COLOR CATALOG N 
Choose from over 200 kites. 1 


Many unusual & innovative designs. 

[| Can or write for your catalog today! 

I Into The Wind e (800) 541-0314 [ 
1408-P Pear! St., Boulder, CO 80302 

[e —(—— se ee ol 


DISCOVER .. BOOMERANGS! HI-TECH De: 
signs You Want. Free Catalog. FANTASTIC! 
BoomerangMan, 1806-2 N. 3rd., Monroe, L 

71201-4222 


LOANS BY MAIL 
BORROW $50,000 “FAST”. Any Purpose. Gu: 


anteed. Capital, Box 561359-PS, Charlotte, NC 
28; 
IMMEDIATE Loans to deserving individuals re- 
fused elsewhere. Many plans included. Try us| 
Associates P3, Box 9008, Baldwin, N 
11510-9008. 


BORROW $500-$40,000! "Overnight" On Sig: 
nature. Keep indefinitely! Action, Box 5499-Y 
Diamond Bar, CA 91765. 


BORROW: $100 - $100,000! Fast! Confidential 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75026. 1-800-444-6599, 


CASH 24- to 48-hours! Fast Approval! All types 
of loans, car, home, business. PFS, 210 5th 
Avenue, Dept. 1102, NY, NY 10010. 


BORROW $500 - $40,000! "On Signature"! Any 
Purpose! 97% Eligible! Free Application: 
National, Box 7627, Long Beach. CA 90807. 


BORROW BY MAIL Get $500-$75,000 Quickly. 
Nearly Everyone Qualifies! Request Free Ap- 
plication. MJS Industry, Box 531, Bronx, NY 
10461-0208. 


$100,000 line credit without investigation! Pri- 
vate Swiss bank account! Other financial bene- 
fits! Free valuable report! NACC PS-4 Box 5399, 
Torrance, CA 90503. 


GUARANTY A QUALITY INSTALLATION. GET 
THE FACTS. GUIDEBOOK WRITTEN BY 
PROFESSIONAL HVAC CONTRACTOR 
$9.50: MARTIN, PO BOX 445, DECATUR, GA 
30031-0445. 


HOVERCRAFT Plans, 3 to 160 Hp. Information 
$5.00 (refundable). Sevtec, Box 846, Monroe, 
WA 98272 


LOANS ! LOW PAYMENTS. (Example: $5000 
Personal approximately $155/month). Visa/ 
MasterCard. 1-800-535-4942. 


CONSOLIDATE YOUR DEBTS! Start a busi- 
ness. Loans $100-$1,000,000. Any purpose. 
1-404-469-CASH. 


BORROW $100-$100,000. Quickly, on 
Signature/Secured Immediately! Apply Now! 
1-404-879-5514. 


HYPNOTISM 


HYPNOTISE ANYONE ELECTRONICALLY 
Anytime, Anyplace. $10.00 plan, $60.00 assem- 
bled. Dr. Nuss, 2250 Etropicana, Suite 470, Las 


„Vegas, NV 89119. 


INVENTIONS WANTED 


INVENTORS Your first step is important. For 
FREE advice, call ADVANCED PATENT SER- 
VICES, Washington. DC. 800-458-0352. 


INVENTIONS, ideas, new products! Presenta- 
tion to Industry. National exposition. 1-800-288- 
IDEA. 


INVENTORS-— Get effective profit answers! 
Markeling services guaranteed. Free Eureka, 
Solutions International information at 
1-800-869-3255. 


TALK IS CHEAP. Have an idea? Don't know 
what to do? Before you spend thousands, spend 
a few minutes with InvenTel. We can help. 
1-900-226-8368. $4.95 per minute. Not a record- 
ing. 


RECEIVE FREE GOVERNMENT GRANTS! 
Never tepay! Rush long SASE: SMS, Dept. 
POPS-B3, Box 1960, Cordova, TN 38018-1960. 


BORROW $500-$100,000! “IMMEDIATELY.” 
ON SIGNATURE. KEEP FOREVER! CRED- 
IT-2A, BOX 343, TOMBALL, TX 77377 ... 
1-800-226-7023: EXT.2A. 


NEED MONEY? BORROW $500 TO MIL- 
LIONS QUICKLY. BUSINESS-PERSONAL. 
EVERYONE WELCOME. TO QUALIFY RE- 
QUEST FREE APPLICATION. WRITE: JDS, 
BOX 430, BOTKINS, OH 45306. CALL 
(419)999-1338. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 1191/PS1. 
Box 3574. Newport Beach, CA 92659-8574. 
(714) 722-9260. 


MOVIE/FILM/VIDEOTAPE 


RARE SCIENCE FICTION VIDEOS. VHS only. 
Black Scorpion 1956, hundreds more. Send for 
free catalog. ACC Promotions, P.O. Box 2088, 
Stone Mountain, GA 30086. (404) 879-1505. 
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WRIST-ROCKET* 


225 
Tracer® marble: 


TRUMARK "7". 


* 15.96 ati 


Original Trumark folding wrist-braced slingshot stores ammo in handie. 
rd Range! $15.00 includes 
and complete replacement powerband assembly. 


f 


x 


‘TWID3dS OWWY 


thot, 70 rounds of 1/2" white 


$ 12.5 


With 12 Magnum. 
Powerbands 


SEND 
CHECK OR 
MONEY ORDER 


TRUMARK" SNAPSHOT.” 


ISTAGE PAID 


———— 


Black plastic with tough nylon starwheel 


16 RUBBERBAND GUN 


TRUMARK: 


P.O. BOX 18383 P, BOULDER, CO 80308 USA 


MAGIC, GAMES, JOKES 


REE Catalog-Fun Packed With Jokes, Tricks 
And Fascinating Novelties At Bargain Prices. 
'aiocco Novelty, Box 2085, Upper Darby, PA 
9082. 


'ROFESSIONAL MAGIC! Huge Catalog, over 
000 Tricks and Books. $4.50. Hank Lee's Magic 
'actory Dept. PS11, 125 Lincoln Street, Boston, 
^02111 


MAILING LIST 


CTIVE NEW OPPORTUNIST NAMES! 
IUARANTEED! FAST DELIVERY! MIXED 
BTATES! 200/$12; 500/$18; 1000/$28. DEAL- 
IR'S CO-OP, BOX 526-PS, GRIFFITH, IN 
6319, 1-800-992-9405. 


'ARN bigger profits! New professional top of the 
Ine computerized full-feature guaranteed mail- 
ng lists $4-hundred $30-thousand labels. 
ailco, 1418 Homan, Ft, Worth, TX 76106-9055. 


MISCELLANEOUS 


PHILADELPHIA EXPERIMENT: ship rendered 
INVISIBLE (1943). Thorough TECHNICAL de- 
ails US$40. Alexander Strang Fraser, Box 
191-C, Nelson, BC, Canada V1L 6A5. 


AVOID COSTLY D.U.l. ARRESTS. Send $1.00 
1o BREATHE EASY, 12071 Estate Lane, Peck, 
ks67120, 


j% OFF over 1,000 Hotels. Cruise, Airfare, Car 
ental Discounts. Information $1. RAINBOW 
COTTAGE, Box 53896-D, Philadelphia, PA 
19150. 


MODELS—SHIPS, CARS, PLANES, 
ROCKETS 


LIVE STEAM MODELS! 100 Kits or Assembied. 
Stunning Colored Catalog $5.95 Refundable 
Diamond Enterprises. Dept PS Box 537, Alex- 
andria Bay, NY 13607 PHONE: (613)-475-1771 


NEW 48 PAGE COLOR CATALOG! Largest se- 
lection of balsa airplane and wooden ship model 
kits available anywhere. Tools, finishing mate- 
tials, aviation and nautical memorabilia included. 
Catalog $2. Charles River Landing, Dept. 117, 
Box 775, Needham Hts, MA 02194. 


STEAM ENGINE KITS, at savings to you! Send 
$2.00 for catalog. P.M. Research Inc., Dept. 5, 
4110 Niles Hill Road, Wellsville, NY 14895. 


MONEYMAKING OPPORTUNITIES 


EARN $500 weekly mailing letters. Free Details. 
Omega, Box 4309-YM, West Covina, CA 91791. 


EASY Work! Excellent Pay! Assemble Products 
At Home. Call toll free (800) 467-5566 Ext. 6517. 


NEW! SELL UNIQUE PRODUCT. Make 200% 
Profit. $20.00 Ch. T. Co., Box 882625, San Di- 
ego, CA 92168. 


MONEYMAKING OPPORTUNITIES 


$1000 WEEKLY working at home. Send SASE 
Gold Envelope, 153 #5 Pierce St., W. Lafayette, 
IN 47906. 


CASH IN ON THE BANKING CRISIS Confiden- 
tial Financial Dossier. Send $22.50 To: Wisdom 
Marketing Company, P.O. Box 491, Meridian, MS 
39302 


MUSICAL INSTRUMENTS 


ACCORDIONS, Concertina, Button Boxes, 
New-Used-Repair-Trade, Catalogues $2, 
Castiglione, Box 40PS, Warren, Mich 
48090-0040. 


OF INTEREST TO ALL 


INTERIOR POLLUTION: See Healthy House 
Catalog by Environmental Health Watch and 
Housing Resource Center, 4115 Bridge Avenue. 
Cleveland, Ohio 44113. 


ASSERTIVENESS training. Improve work, play. 
love, life. $5, DynaCourse, Box 703, Sidney, IA 
51652 


SAVE HUNDREDS/THOUSANDS!!! GUAR- 
ANTEED - Car Buying Secrets - New Handbook 
Tells How - $3.95. Creative Imaging, 72 Orange 
Street, Suite 152, Providence, RI 02903. 


POOL TRICK SHOTS. Amaze your friends and 
learn 200 unbelievable, "Some Never Seen Be- 
lore" trick shots. Send $35 to: Brownies, P.O.Box 
1020, New Castle, PA 16103. 


OLD GOLD, JEWELRY WANTED 


TAKE NO CHANCES, Deal with oldest, most 
reliable firm in old gold business. Established 
1934. We buy Gold, Silver, Platinum, Diamonds. 
Highest Cash. Free information. Rose Indus- 
tries, 29-Y East Madison. Chicago 60602. 


HIGHEST CASH for Gold, Jewelry, Gold Teeth, 
Rings, Diamonds, Watches, Silver, Platinum 
Mail Articles Today. Free gift with Information. 
Chicago Gold & Precious Metals, 10 S. Wabash, 
Dept. 257, Chicago. 60603. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECALS, 
BUMPER STICKERS. FREE CATALOG 
STADRI, 57R LEROY, NYC 10014 (212) 


929-2293. 


PHOTOGRAPHY 


PHOTO BUTTONS !! 


High Quality, Professionlly Produced 


Photo Buttons, Mirrors, KeyChains, 

Trading Cards and Greeting Cards 

available from your 35mm negatives. 
New England Technologies 


Send $2.00 for an information kit and order form today 


EARN $1500 WEEKLY mailing our circulars! 
Rush long SASE: SMS, Dept. POPS-A3, Box 
1960, Cordova, TN 38018-1960 


MAKE Money in spare time. Send $1.00 for 
information. Blanchard Publishing, 6547 N. 
Academy Blvd., Dept. 411, Color Springs, CO 
80918. 


$2000 MONTHLY POSSIBLE ASSEMBLING. 
HOMEWORKER, BOX 610PS, LANOKA HAR- 
BOR, NJ 08734. 


PLANS & KITS 


LIGHTING Controller kit contains microcompu- 
ter, great for Christmas/disco lighting, 8 chan- 
nels, 1005 of patterns, 600 watts $79: Cantek, 
19 Water St., Canonsburg. PA 15317 (412) 


745-6760. 
PLANS, BLUEPRINTS 


BEAUTIFUL WIND CHIMES, Plans. $3.00. 
Stanley, B1. 5001 Bay Road, Blaine, WA 98230. 


INFO PAK 
oaro smaa VIDEO & PRINTED 
oCUT HEAT/AIA COND. BY Sez $19.95 


MONOLITHIC CONSTRUCTORS INC. 
P.0. BOX 473 ITALY TX. 78851 


BIRD AVIARY 8' L x 3' W x 6' H, Plans And 
Materials List. $10.00. Osborne, 749 Claraday 
#98, Glendora, CA 91740. 


CHILDRENS PVC Chair Plans. Illustrated. 
$10.00. REB Enterprises, P.O. Box 13255, Ar- 
lington, TX 76094-025: 


MINI-DOME Plans 6-25 Feet $2 Information. 
Domes, P.O. Box 171, Glenallen, MO 63751 


BALL BAT UNBEATABLE LIFETIME MAIL- 
BOX. Step by Step Plans and Blueprints. $10.00 
and Legal size SASE. R. Espenschied, P.O. Box 
471, Hartville, Ohio 44632 


Build Arcade Housing, with Turbo, A/B, for NIN- 
TENDO. Blueprints, Schematics, Artwork, 
Layouts. $19.95 CSI, Box 294475, Lewisville, TX 
75029. 


SCUBA SCOOTER Snorkeling, Diving—Simple. 
Construction! Plans $10.00. Whitlock, 11435. 
Stewarts Ferry, Lebanon, TN 37087. 


SAVE WATER, Home Diverter System. Instruc- 
tions with Pictures. $6.95: P.O. Box 5246, Buena 
Park, CA 90622. 


"GETTING STARTED WITH PVC PIPE FUR- 
NITURE," Casual, Box 208-P, Tewksbury, MA 
01876. 


AIR COMPRESSORS Build your own from a gas 
motor. Low cost. Easy to do! Plans $12.00, Box 
140, Esmond, IL 60129. 


D.J'S EXPERIMENTERS, ENTHUSIASTS. 
BUILD A $300 BUBBLE MACHINE FOR UN- 
DER $50. PLANS $15. CANEFX, P.O. BOX 55, 
PIERREFONDS, CANADA, H9H-4K8. 


CANNON BLUEPRINTS for details: send 
LSASE + $2.00. LVS Enterprize, P.O. Box 
19735, Denver, CO 80219. 


OZONE GENERATOR complete blueprints, 
wibill of materials, $15.00 . . . OZONA, P.O. Box 
4, Saugatuck, MI 49453. 


CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


US CITIZENS ONLY GOVERNMENT LAND, 20 
acre claim program still available, get yours for 
$20 government fee, in Alaska, Arizona, Arkan- 
sas, California, Colorado, Idaho, Montana, Neva- 
da, New Mexico, Oregon, Utah, Washington, 
Wyoming. For complete, step-by-step package 
including maps, telephone helpline, filing forms, 
etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, POBox 2945-PS Port- 
Angeles, Washington 98362-0336 (this is not 
Homesteading, its much easier and only costs 
$1. per acre). 

GOVERNMENT HOMES from $1 (U repair), De- 
linquent tax property. Repossessions. Your area 
(1) 805 962-8000 Ext. GH-20025 for current repo 
lis. 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 


Rocky Mountain Timberlands 
1315 East Main « Dept. PS, P.O. Box 1153 
Bozeman, MT 58771-1153 + (406) 586-8088 


Call Toll Free: 1-800-735-6484 


*BUILD YOUR DREAM IN COLORADO" Build 
your cabin from your own trees. Create a pond 
from Crystal Clear Water. Harness Solar Energy 
from over 300 days of unclouded sky. 35 Acres 
from $19,900. Low Down Easy Terms. Free Bro- 
chure. Call Today, 1-800-383-0583, Patten Land 
of Colorado Corp. Void where prohibited. 


RETIRE TO NORTH CAROLINA - Beautiful golf 
& lake homesites in one of North Carolina's finest 
masterplanned communities. Only $10,900 
wiowner-assisted financing available. Free color 
literature. 1-800-768-7358. 


FREE Report Reveals How to Claim 20 Acre 
Locations On Government Land For $20 Filing 
Fee. $1.00 Postage: Land, Box 905-PS, Hop- 
kinsville, KY 42241. 


“U.S. GOVERNMENT SALE" Homes From 
$1.00. Nothing Down! Government Giveaway 
Program Nationwide! Free Information. 20263 
Saticoy Avenue #1-26K, Canoga Park, CA 
91306. 


PLASTICS 


RUBBER. Liquid components, techniques. Cat- 
alog. $1: Handmade, Box 16713(PS11) Mem- 
phis, TN 38186-0713. 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglass- 
ing. repairing and reproducing with our Mold 
Making Supplies. Catalog $2.00. CASTOLITE, 
Dept. 91P/PS, 4915 Dean, Woodstock, IL 60098. 


PROFITABLE OCCUPATIONS. 


DETECTIVE Home Study Training. Badge. As- 
sociation Membership. Diploma. GLOBAL, 171P 
Park Street, Stoneham, MA 02180. 


RADIO, TELEVISION 


TUBES MOST $5.00 each. Includes testing, 
shipping. List $2.00. Pat's, PO Box 499, 
Hedgesville, WV 25427. 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


SATELLITE T.V. Name brands, lowest prices, 
compare. Call M.S.N.A. 1-800-344-1045. 


REAL ESTATE 


+ MONTANA LAND + 
20 ACRES - $12,900 


Hike, camp, hunt, fish, 
explore Montana's 
unspoiled wilderness 


Near nat] forest land 
& recreation areas. 
FREE BROCHURE 


EXCELLENT FINANCING 


Call Toll-Free 1-800-521-5263 
Yellowstone Basin Properties 


$40.00 DOWN, $40.00 a month. California acre- 
age. Owner, P.O.Box 902321, Palmdale, CA 
93590. 


SATELLITE TV 


Systems, upgrades, 
Ds, movers, Feeds, LNBs, 
3' to 24' dishes and more... 
Names Like - 
Monterey, Uniden, Drake 
HTS, Orbitron, etc. 
800-334-6455 
218-739-5231 MN & INT. 


A Lj SKYVISION Inc? 


Cod "V 2026 COLLEGE WAY 
af 


FERGUS FALLS, MN 56537 
INSTALL OR UPDATE YOURSELF! 


SATELLITE Monthly Audio Codes 1(900)-Hot- 
Shot. Intended For Testing Only. $3.50 Per Call. 


SATELLITE TV | 
Call for FREE Catalog 
All Major Brands 
Lowest Prices 
1-800-845-6664 
617 W. Division + Mt. Vernon, WA * 98273 


WEST COAST SATELLITE 


SATELLITE SCRAMBLING GET YOU DOWN? 
Subscribe to “View-All Newsletter’. Send #10 
SASE for FREE sample issue. View-All, Dept. 
PS-2, 177 Main St., Fort Lee, NJ 07024. 


FREE 24-PAGE SATELLITE BUYING GUIDE. 
DISCOUNT PRODUCT PRICES. 1-900-472-8626. 
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SCIENCE & CHEMISTRY 


CHEMICALS AND LAB EQUIPMENT Chemi- 
cals, small or large quantities, for your, conve- 
nience. Glassware, Scales, Microscopes avail- 
able. Send $5.00 for catalogue. Chem Lab, 
1060-C Ortega Way Placentia, CA 92670. 


“EXPERIMENTERS” LABORATORY CHEMI- 
CALS - GLASSWARE, Catalogue $2.00, Estab- 
lished 1953, Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
512-684-7373. 


“CLEARANCE” new and used LABORATORY 
GLASSWARE. Low prices, catalog, $2.00. Rey- 
nolds Scientific, 402 W. Bedford #113, Fresno, 
CAS93711. 


MICROSCOPES from $150, quality instru- 
ments, not toys, write: MD Scientific, 4630 Har- 
lem Ave., #2098, Harwood Heights, IL 60656. 


PRACTICAL formulas you use everyday, also 
supply source. $1.00 and postage stamp. Onyx 
Lab, P.O.Box 188, Savage, MN 55378-0188. 


THE Space and Technical Research Center has 
released 9 new theories on why the universe is 
expanding. $10. P.O.Box 1531, Mountain View, 
CA 94042. 


MAKE HYDROGEN GAS. Fill a dozen 10" bal- 
loons in 30 min. for under $3.00 send $5.00 To: 
JS. Scarlett, P.O. Box 513, McEwen, TN 37202. 


FORMULAS FORMULAS FORMULAS Over 
60,000 Formulas on file, many name brand 
equivalents. We can also formulate to your exact 
specifications. For catalogue send $10.00 to: 
International Formulators Guild, 1042 E. Fort 
Union Biv 54. 


STAMP COLLECTING 


DISCOUNT Stamps, Request Countries, Free 
List, IVA, Box 197-B, Hanford, CA 93232. 


UNITED NATIONS 3 Mint Sets, 25c. Cornetta, 
POB 1509-P, Lake Placid, Florida 33852. 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, P.O.Box 249M, River- 
side, TX 77367-0249. 


1,000 STAMPS, $2.95. Guaranteed worth over 
$30 at standard catalog prices! All-Different. 55 
Countries! Money back if not delighted. Approv- 
als. Kenmore OM-477, Milford, NH 03055. 


200 WORLDWIDE Stamps .50¢ With Approvals. 
Kloster, 18289 Bunny, Jamul, CA 91935. 


300 Worldwide stamps $1.00. Approvals. White, 
Box 999-DD, Dunedin, FL 34697. 


HOTSPOTS! 150 Z'amps From Page 1 News- 
paper Countries. $2 when requesting approvals. 
Adventure Stamps, Dept. PS21, Box 2622, Alex- 
andria, VA 22301-0622. 


SONG WRITERS 


$1,200.00 CASH! Your poems Needed For New 
‘Songs. Broadway Music Productions, Box 7438- 
PS, Sarasota, FL 34278. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson Re- 
search Specialists. 60-15 Woodside Avenue, 
Woodside, NY 11377. 


TELEPHONE & ACCESSORIES 


REVOLUTIONARY cordless telephones. NON- 
CELLULAR 8-30 mile range. Export. Quantity. 
dealer pricing available. Pan Asian Properties, 
Incorporated. (301) 864-2774. 


TOOLS & MACHINERY 


FREE SPECIALTY RESTORATION TOOLS 
CATALOG - 100+ color pages. The Eastwood 
Company. P.O. Box 296, Malvern, PA 19355. 
800-345-1178. CODE: PXSBI. 


4' METAL Cutting Lathe $121.70., Taig, 15048 
Proctor, Industry, CA 91746. 


(1000'« of items) 

geas y 513-322-8562 

CAMPBELL TOOLS COMPANY 
2100P Saima Read, Springfield, Ohío 45505 


| FOUNDRY SETS. Supplies, brochure $1.00. 
| Pyramid Products 3736 South 7th Avenue, 
O-PS, Phoenix, AZ 85041. (602) 276 5365. 


PENCIL TORCH - BUTANE REFILLABLE 
Sturdy Brass and Aluminum Construction 
$12.95. R. Risdal, P.O. Box 1709F Airline Hwy., 
Suite 207, Hollister. CA 95024. 


Machines € Shop 
Supplies € Books e 
Much, Much More!!! 

Your Complete. 


Machine Shop 


(304) 562-3538 
CATALOG $1.00 Supplier!! 
P.O. Box 536-PS e Hurricane, WV e 25526 


TOYS & GAMES 


CHEKS Strategy 


obsolete. Stylish/durable acrylic board/pieces. 
$19.95 «$3.25 shipping. Asgard Enterprises, 
Box 0241, Muskegon, MI 49443. 


UNIQUE TOY PLANS 2 Wood People Dance" 
And Jump. Kids Love To See Them Move. $8.00. 

DFP, 370 Old Manchester Road, Pacific, MO 
63069. 


WATERWISE PURIFIERS homemade. 
tilled. (800) 874-9028. Box 45981, Center Hill, FL 
33514-0459. 


board game makes checkers | 


WATER PURIFICATION | 
is- 


VIDEO EQUIPMENT 


MICROWAVE T.V. RECEIVERS 
1.9 TO 2.7 GHz 


30 OH Parstokc Dish Syste $173.90 
30 O4 Rod Antenna Sys $198.90 
30 CH Crysta! Conroe System $294.95. 


SUNMCROWIVENTL 
P.O. BOE #34522 
PHOENDC AZ. 

(602) 230-0640 


me 
Send $1.00 
catalog on Dese. 
‘ad or e| 
video produc 
VISAMCAMEX QUANTITY DISCOUNTS 
MEMBER OF THE BETTER BUSINESS BUREAU 


WEARING APPAREL 


KEEP WARM IN SUB ZERO COLD 
The finest cold weather sport and work clothi 
made in America since 1953, REFRIGIWEAR 
now available factory direct. Call today for fr 
catalog 1-800-327-3198. 


WINEMAKER—BEERMAKER: Free lllustrat 
catalog of supplies. Semplex, P.O. Box 11476) 
Minneapolis, MN 55411. 


FREE CATALOG! GREAT PRICES! FA: 
SERVICES! SEBASTIAN BREWERS, 77 
91ST AVE, VERO BEACH, FL 32967 (40 
589-6563. 


WINEMAKERS-BEERMAKERS Free Ii 
trated Catalog - Fast Service - Large Selectio 
Visa/Mastercard - (816) 254-0242 KRAUS, Bi 
7850-N, Independence, MO 64054. 


BEERMAKERS! Free catalog. Brewery. 13 
Quincy, Minneapolis, MN 55413. 800-234-068: 


WHY spend $100.00 to $500.00 for supplies 
Brew wine with what you have. For comple 
instructions and easy recipes send $10.00 || 
AL. Allen. Box 556, Anderson, IN 4601 


FREE Catalog, recipes. Cheap. Guarantee 
Brewmaster, 103 Linden, Normal, IL 61761. 


Reach 5 million r 


ders every month with an ad in Popular Science Classified Opportunity Mart. January '92 issue deadline (on sal 
December 10th) is October 17th. Rates: $11.80 per word. Minimum ad 10 words. Darker type (bold) words $1.00 per word ex 


Displa 


Classified: $655 per inch. Payment with order, or charge your Visa, MasterCard, American Express or Diners Club account (giv 


remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. 
Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute fin: 


acceptance for continued publication. All orders are subject to the applicable rate card, copies of which are available upon writtei 


request sent to the address provided. 
For advertising information call 800-445-2714/212-779-5163. FAX # 212-779-5568 
Dorothy Ellis, Anne Rosenthal, Classified Advertising Representatives 


ind expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order an: 


Classified Advertising 


$11.80 PER WORD 
10 word minimum 


BOLD FACE CAPS add $1.00 a word 


TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 


POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts as SEVEN 
words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as TWO words. 
DEADLINE FOR ADS: See head of classified section. 


TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account 


Order Form 


Remittance of $_______ is enclosed to cover insertion(s) in the issue(s). 
O CHARGE to: Exp. Date 
(PLEASE PRINT OR TYPE COPY è FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 
Heading my ad should be under: 
T z 3 1 
g g 7 5 
3 36 7 32 
E T E E 
7 7 EJ 25 
| YOUR NAME a PHONE 
1 FIRM 
| ADDRESS 
city STATE zip 
DATE: YOUR SIGNATURE 


1 
1 
1 
L 
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ADVERTISEMENT 


Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


1101 Survival for the '90s A brochure. 
from Azoth Enterprises describes 60 sim- 
ple, economical, Earth-friendly, working 
plans to increase your life's energy effi- 
ciency. 


1102 Graphics Designs A full-color 16- 
page catalog from Blackbird International 
describes the company's complete line of 
high-tech aviation and space-related 
graphics imprinted on sportswear and gift 
items. Free 


1103 Stereo Equipment Cambridge 
Soundworks' catalog has specials on sys- 
tems and components from Philips, 
Pioneer, Denon and Cambridge 
Soundworks, including complete Dolby 
Surround systems starting at only $999. 
Free 


1104 Colorado Vacation Ski Colorado 
and see for yourself why Colorado is con- 
sidered the best there is. Send for a 
Colorado vacation kit. Free 


1105 Water-well Products The "How to 
Drill Your Own Water Well" booklet from 
Deeprock Manufacturing describes how 
thousands of wells have been drilled us- 
ing this easy, low-cost way for the home 
and garden since 1962. Free 


1106 Weather Stations Digitar manufac- 
tures the world's smallest, most affordable 
weather stations. Different models mea- 
sure wind chill, speed, direction, and 
more. Free 


1107 Hobbyist Catalog Edmund 
Scientific's 112-page catalog contains 
more than 3,200 products for the hobby- 
ist, gadgeteer and educator, featuring 
telescopes, weather instruments, fiber op- 
tics, magnifiers, high-tech science toys, 
plus many items for science fair projects. 
Free 


1108 Oil Additive A brochure from 
Fluoramics describes Tufoil, a spectacular 
low-friction and low-wear oil additive. 
Tufoil makes changing your oil a patented 
engine treatment. Enjoy fast starts, 
smooth operation, better acceleration, and 
longer engine life. Free 


1109 Coffee A 48-page catalog describes 
how to have Gevalia Kaffe, Europe's pre- 
miere coffee, delivered fresh from our 
Swedish roaster to your door. Roast and 
blends are available in ten flavors. Free 


1110 Home Automation The Samantha 
system from Group Three Technologies 
includes security, a telephone, an answer- 
ing machine, and an intercom. It also con- 
trols lights, appliances, heating, and cool- 
ing. Samantha's voice will guide you step 
by step. A demonstration video is $10 


1111 Deck Awnings Use your deck or 
patio more often by installing the re- 
tractable Sunsetter Awning made by JIL 
Industries. It's easy to install yourself and 
you can buy factory direct. Send for a 
video on operation and installation, fabric 
samples, and prices. $4.95 


1112 Unusual Items The "Things You 
Never Knew Existed" catalog from 
Johnson Smith Co. contains more than 
1,800 hard-to-find novelties, scientific and 
electronic items, and gag gifts. Free 


1113 Window Ideas A brochure from 
Marvin Windows illustrates with four-color 
photos and renderings how window sizes 
and styles affect the appearance of your 
home. Energy and maintenance informa- 
tion is also included. Free 


1114 Tire Safety A garage wall chart from 
Motor Wheel offers tips on wheel and rim 


safety. It includes specifics on proper wheel 
mounting and demounting. Free 


1115 Cross-country Workout Nordic 
Track, the original cross-country ski ex- 
erciser, provides you with the world's 
best total-body and cardiovascular work- 
out. A brochure and video are available. 
Free 


1116 Gutter Alternative A two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gut- 
ters. It gently disperses the rain from your 
roof of your house. There are no down- 
spouts, no clogging, no cleaning, and no 
trenching. It's made of rugged aluminum 
that is virtually invisible on your home. 
Free 


1117 Cutlery A four-color pocket-size cat- 
alog from Schrade contains information 
on backpacking, fishing, hunting and 
pocket knives. Free 


1118 Dome Homes "The Why, Which, 
What and How of Geodesic Domes from 
Timberline Geodesics" brochure con- 
tains information on why domes are spa- 
cious, airy, and energy efficient. The 
complete kits start at only $6,120. Call 
1-800-DOME-HOME for a brochure or 
catalog information or send for a bro- 
chure. Free 


1119 Cable Descramblers Now you can 
save money on cable rental fees. U.S. 
Cable T.V. Inc.'s 20-page catalog con- 
tains the most widely used brands. You 
can have your own cable equipment and 
at the same time save on cable rental 
fees. Free 


1120 Digital Electronic Level The 
SmartLevel that is offered by Wedge 
Innovations is winning over the construc- 
tion world with its precise accuracy, 
rugged durability, and ability to measure 
all angles—not just level and plumb. 
Free 


CoS SSS FILL IN COUPON AND MAIL TODAY = == == == == = = m =— = 


POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 

Note: Por SONCE New Jersey address is for Product Information only. 

Please send the items checked below. | am enclosing $1 handling charge (any num- 
ber of items per coupon) plus amount required for priced items. Orders will not be 


POPULAR SCIENCE NOVEMBER 1991 


Please send check or money order made out to POPULAR SCIENCE. 


processed unless accompanied by the $1 handling fee. Do not send cash. 1 AM ENCLOSING 

D not o 1105 o 1109 D ns o 1117 $ for priced items 

o no D 1106 D mos O14 D ns $ 100 for handling 

O 1103 o 1107 D nn$495 0O ms D mo $ TOTAL REMITTANCE 
O 1104 O nos D 1112 o "mé D 1120 

Name (please print] 

Address City & State. Zip 


THIS COUPON EXPIRES JANUARY 31, 1992 


companies. The convenient order form will save you time and postage. 
Orders will.not be processed unless accompanied by the $1 handling 
fee. For your safety, please do not send cash. 
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Looking Back... 


Sampling a century of Poputar SaEnce 


NOVEMBER 1966 

Our astronauts’ first land- 

ing on the moon is now 
YEARS AGO probably less than a thou- 
sand days away. Even the earliest 
and briefest missions will begin an 
exciting program of exploration to 
solve long-standing mysteries of the 
moon. This many-faceted program 
will later reach full swing when more 
advanced spacecraft enable explorers 
to remain on the moon longer and to 
make extended journeys across its 
surface. 

New details of what our first Apollo 
landing party will do, when the two 
astronauts have left their three-man 
mother ship in lunar orbit and set 
down their landing craft on the moon, 


NOVEMBER 1941 


There is a weird region of 
frigid, blue-violet sky from 
four to seven miles above 
the earth’s surface where death 
awaits any who venture unprepared. 


YEARS AGO 


have just been made public by NASA. 

From touchdown to liftoff, they will 
remain on the moon for 18 hours. 
Twice, both astronauts will emerge 
from: a hatch of the Lunar Module, 
their landing craft, and venture to- 
gether over the lunar surface—for 
three hours each time. The rest of 
their stay will be taken up in check- 


outs of their craft and life-support - 


gear, communications, and a six-hour 
period for eating and sleeping be- 
tween trips outside. 

Collecting samples of moon rocks 
and soil, to bring back for study, will 
be a major activity of their six hours 
of exploring. They will take pho- 
tographs of the lunar terrain, too, and 
inspect and measure the “footprints” 


At these levels—say, a mean altitude 
of 30,000 feet—the air is only one- 
third as dense as at sea level. 

These are high altitudes for heavily 
laden bombers and the combat crews 
that man them. Getting the bomber 
and its load up 


there is the first 
consideration, 
and this has 
been made pos- 
sible through 
engineering in- 
novations such 
as highly super- 
charged motors, 
constant-speed 
propellers, and 
high-lift wings. 


Mechanical equipment 

against cold, thin air and low pressure. 
NOVEMBER 1891 
The term “weed” is a rela- 
tive one, and, as defined 


YEARS AGO by Prof. Byron D. Halsted, 
means “only plants that are able to 
assert their inborn rights above all 
others and wage a close warfare with 
man for the possession of the earth. 
There is nothing in structure, form, or 
substance that distinguishes a weed 
from other plants. It lives, grows, and 
reproduces its kind like all others in 
its class, and therefore the methods of 
migration are the same as obtained 
with those of its kin. The rapidity 


gets bombers to high altitudes and guards crews 


Pressurized ca- 
bins, decompres- 
sion chambers, 


may be greater because of the domi- 
nant weed nature, but the difference 
is only in degree, not in kind.” 

A large number of our worst weeds 
came to us from foreign countries; 
just how they emigrated will never be 
known in every case. “Some came as 
legitimate freight; many were stow- 
aways. Some entered from border 
lands upon the wings of the wind, in 
the stomachs of migrating birds, 
clinging to the hair of passing ani- 
mals, besides by man himself. Into 
the New England soil and south along 
the Atlantic seaboard, the weed seeds 


of their own craft in the lunar soil. Fi- 
nally, they will spread out on the lu- 
nar surface, a safe 300 feet away 
from their point of takeoff, an array 
of scientific instruments that will au- 
tomatically radio information back to 
earth for at least a year after they 
have left the moon. 


and oxygen masks enable the combat 
crews to withstand the rarefied atmo- 
sphere, decreased pressure, sub-zero 
temperatures, and other unaccus- 
tomed conditions. 

Another consideration is the opera- 
tional problems that occur at these 
high altitudes. Not only will the plane 
stall and spin out of a too-tight turn, 
but it will fall out of control several 
thousand feet before the air becomes 
dense enough for the controls to gain 
a grip and right the plane. 

Altitude fighting is mostly a hit- 
and-run affair because of the impossi- 
bility of close-in fighting and rapid 
maneuvering. The pilot lines up the 
bomber or enemy fighter in his reflec- 
tor sight, fires away, then pulls 
away—gently. There is not only the 
danger of stalling, but also the dan- 
ger of “blacking out.” 


first took root. Also, there are wild 
plants of that region, with a strong 
weedy nature, that developed into 
pests of the farm and garden. 

“As civilized man moved westward 
the weeds followed him, reinforced by 
new native ones that soon vied with 
those of foreign-blood. Not satisfied 
with this, the natives of the interior 
ran back upon the trail and became 
new enemies to the older parts of our 
land. The conditions for the develop- 
ment of weeds have increased with 
the development of our country, until 
now we are literally overrun." 
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Admittedly, the new Ford van conversion 
did start with a distinct advantage. 


Its a better van to begin with. 


quality van Ford has ever built. 


Now, the most conversion- 


Dy ready full-size van has 
, anew aerodynamic 
"n shape, new user- 
j / friendly instrument panel, 
even a new chip-resistant 
| vanis the only one that begins primer. Along with unsurpassed 
with body-on-frame construction. trailer-towing capability, you now 


Not bad for starters. But only get improved ride, handling 


the beginning. and steering. 
Everything about the 1992 What's more, the first driver 
Econoline makes it clear—this air bag in a full-size van* 


was designed to be the highest- | supplements your safety belt. 


“All model 
based or 
America. 


E-350 Air 


Best-Built claim 


Rear anti-lock brakes are stan- 
dard 
A Ford ^ 


Econoline Jy 
van con- 
LS 
version " A 


gives you so many distinct 


advantages. 


But then, it began with one 


THE BEST-BUILT, BEST-SELLING AMERICAN 
TRUCKS ARE BUILT FORD TOUGH 


; 


MOTOROLA BREAKS YET 
ANOTHER WEIGHT BARRIER 
IN PERSONAL CELLULAR 
COMMUNICATION. 


PCR 


In 1989, a Motorola cellular phone broke 
the one pound barrier setting the standard 
by which all others would be measured. A 
cellular telephone much smaller than all 
others, the Micro T-A:C initiated the personal 
communication revolution 

Now the standard is raised again as 
Motorola unveils the new Micro T-A:C LITE— 


breaking the half pound barrier. 

Ata mere 7.7 ounces its the world's 
lightest personal cellular telephone, and it 
has the same high quality and durability 
you can expect from Motorola. When it 
comes to breakthroughs in personal 
communication, nobody comes through 
like Motorola 


THE REMARKABLE NEW 
7.7 OL.MICROTAC 


) MOTOROLA 
Technology that can take it. 


(&. Motorola, Mic 


| Motorola. Inc. 


